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> OnE oF THE catalyzing ideas that Thomas Midgley, Jr.* was most interested 
in before his tragic death on Nov. 2 was the possibility of bringing home to 
the American people the importance of science by publicizing the slogan: 
“Science is Power.” 

Just two days before his death he talked with at least two editors among 
his friends to urge them to start this campaign. 

Written words can only spread knowledge and if the facts and ideas are 
understood and appreciated, then the organized knowledge which is science 
does have power. Whether that power is to be for good or evil is within the 
control of the human beings that have it and use it. 

In a real sense the best promotion of science’s power is what it does. The 
value of anti-knock chemicals (ethyl in the gasoline to the motorist) developed 
by Midgley is demonstrated in their use. Literally and figuratively science 
means power when a few drops of a chemical in engine fuel eliminates the 
power-sapping too-early detonation that is known as “knock.” 

So because “science is power” is a good slogan and because it is a fitting 
memorial to a great chemist, we join in this great, enduring campaign that 
must continue for all time if civilization is to endure. 

We join with Walter J. Murphy, editor of the American Chemical So 
ciety’s Industrial and Engineering Chemistry journal in asking: 

“What would Midgley be most noted for 25 or 50 years hence? Would it be 
for his strictly scientific discoveries in the fields of motor fuel, refrigeration, 
synthetic rubber, extraction of bromine from sea water, or would it be for his 
foresight and courage in calling America’s attention to the indisputable fact 
that to remain America we must never forget, even for a single instant, that 
science is power’. 


* Reed “A Tribute to Thomas Midgley, Jr.,” by Charles F. Kettering in Industrial 
end Engineering Chemistry for December 1944. 
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Jet-Assisted Take-off Symbolizes Today’s Acceleration of Chemistry 


Chemistry Speeds Victory 


> CHEMIsTRY’s major effort in America 
during 1945 will be to speed victory by 
continuing to provide weapons and 
materials to the fighting forces. Co- 
incidentally there will be careful and 
watchful planning for the reconversion 


of research and industry when the par- 
tal winning of the war makes that 
possible. 

When the technologic and scientific 
advances of 1944, both for war and for 
peace, are surveyed, it immediately 
becomes evident that chemistry in its 
many facets affects almost every hu- 
man activity. 

This applies to the list of the ten 
most important advances as picked by 
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Science Service, as it does to the more 
detailed review of the year. 
The big ten of science for 1944 are: 
1. Application of jet-propulsion to 
aircraft. 


2. Use of bombs and _ self- 
propelled large rockets in warfare. 


robot 


3. Successful widespread use of the 
chemical DDT as an insecticide, par- 
ticularly against the carriers of malaria 
and typhus. 

4. Use of the mold chemical, peni- 
cillin, in the successful treatment of a 
wide variety of diseases. 

5. Chemical impregnation of wood 
that converts soft woods into hard. 
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6. The use of the silicone family of 
synthetic resins in waterproofing and 
insulating various materials. 

7. The splitting of human blood 
seven ways to give albumin for shock, 
gamma globulin for measles preven- 
tive, fibrin foam and plastic for use in 
surgery, fibrinogen for use with throm- 
bin for cementing skin grafts, globu- 
lin for blood typing and red cells for 
wound healing. 


8. Building of a mathematical robot, 
an automatic sequence contro! calcula- 
tor, to speed intricate calculations 
needed for the war and scientific re- 
search. 


9. Use of ultraviolet light and tri- 
ethylene glycol in air to reduce the 
spread of air-borne diseases. 


10. The entry into the war of the 


world’s largest bomber, the B-29 Super. 
fortress. 

Jet propulsion and rockets (1 and2 
are just as much a matter of chemistry 
ir the fuels used and the materials 
employed as internal combustion en- 
gines. So, too, is the B-29 being used 
to bomb Japan (10), a veritable com- 
plex of metallurgical, fuel, physiologi- 
cal, and other chemistries. Even the 
giant calculator (8) will ‘nfluence 
chemistry by solving some of the in- 
tricate mathematical jobs needed for 
chemical advances in various fields. 
The rest of the ten are the results of 
chemical researches, obviously. 


Because of the impact of chemistry 
upon so many fields, CHEMISTRY 
presents the Science Service reviews 
of the several fields of science during 
1944 that are important to those inter 
ested broadly in chemistry. 


Chemistry and Physics 


A mathematical robot, an automatic 
sequence control calculator which can 
perform a series of operations without 
resetting, making possible calculations 
formerly impracticable because of the 
time required, was put into operation. 


Completion of a 225-ton cyclotron, 
one of the two largest in the world and 
capable of generating atom-smashing 
projectiles of 15,000,000 electron volts 
energy, was announced. 

By impregnating wood with methyl- 
olurea in water solution, it was found 
possible chemically to convert soft 
woods into much harder grades. 

A continuous polymerization pro- 
cess was developed to replace the older 
batch type of synthetic rubber produc- 
tion, making possible an estimated 40 
per cent increase in output. 
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Milling time was cut by a new 
method of mixing carbon black with 
synthetic rubber in the liquid state in- 
stead of later. 


An electronic device which registers 
the speed of flight of ammunition ac- 
curately to 1/100,000 of a second was 
developed. 

A new family of synthetic resins, 
called silicones, for waterproofing and 
fireproofing materials, was produced 
by combining slippery organic com- 
pounds with the gritty components o! 
sand and glass. 

Quinine was synthesized from a coal- 
tar derivative. 


Independent development of two 
2,000,000-volt X-ray tubes made pos 
sible X-ray pictures through extreinel) 
thick sections of steel and also wider 
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> Two CHEMICALS, hydrogen peroxide and potassium permanganate, prevent 
the Nazis’ V-2 rocket from blowing up in the launchers’ faces and also give it 
brisance, or extra power and speed. 


The 15-ton, 46-foot-long rocket is thrust through the air by a highly ex- 


plosive propellant mixture of alcohol and liquid oxygen. This propellant causes 
the V-2 to travel faster than sound to altitudes estimated at 60 miles above 
the earth. 

Alcohol and oxygen form a highly explosive mixture. Hydrogen peroxide 
and permanganate insure the maintenance of uniform combustion and prevent 
danger from “flashing” or an explosion of the mixture inside the rocket which 
might cause it to be blown to bits. 

The RAF photo made of a rocket which fell in Belgium shows the jet 
orifices. 

Cutaway drawing shows the location of the alcohol and liquid oxygen 
tanks (two large tanks in body) to the left of which, at the bottom, is the 
small hydrogen peroxide tank. Above the small tank is the turbine mixing 


pump. At the left of the mixing pump is another small tank, the container for 
the permanganate. 





> First AMERICAN JET-PROPELLED PLANE 1s the P-59A Airacomet, with no 


propellers. This U. S. Army Air Forces photo shows it in flight. 


applications of X-rays in medical re- 
search. 

Chemical treatments were developed 
to make stockings runless, trousers re- 
main creased and dresses that will not 
wrinkle. 

Sawdust and sawmill wastes yielded 
a new plastic, acetic acid, industrial 
alcohol and several chemicals by means 
of a continuous method of chemically 
adding water to wood. 

Two new kinds of synthetic rubber 
were developed, one from lactic acid 
and the other from butadiene and di- 
chlorostyrene. 


Electronic heating was used to give 
a permanent set to the twist !n rayon 
cord, making the cord stronger and 
safer for use in tires. 

An electronic cyclograph was used 
te determine rapidly whether a piece 
of metal meets hardness specifications. 

An electroplating process for copper- 
plating was devised which speeds up 
production by using potassium salts 
in the bath. 


An electron spectroscope was used 


in combination with an electron micro- 
scope to identify chemical elements 
composed of sub-microscopic particles; 
it was used with a three-dimensional 
polaroid vectorgraph to obtain three- 
dimensional views of sub-microscopic 
structures. 

Chlorine dioxide, powerful oxidiz- 
ing and bleaching agent, was produced 
by a new dry process which depends 
upon the reaction of chlorine and sodi- 
um chlorite. 


Wood veneer was bonded to metal 
surfaces by a rubberlike adhesive. 

Itaconic acid, a chemical used in the 
production of plastics, was made by 
fermenting corn sugar with a mold. 

New knowledge of the chemical con- 
stitution of coal was obtained by study- 
ing the quantity of methane it contains. 


Fluorescent pigments of zinc and 
cadmium sulfide were added to paper 
while still in the pulp stage, elimin- 
ating the need of special inks for fluor- 
escent maps. 

A glass highly resistant to hydro 
fluoric acid was developed. 
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> GERMAN JET-PROPELLED MEssErscHMITT 262, caught by the gun camera of a 
U. S. Army 8th Air Force P-51 Mustang a few seconds before the Mustang 


destroyed it. 


Engineering and Technology 


A new anthracite furnace made use 
of a steel tube as combustion chamber, 
a worm for fuel feeding, air drawn 
through by suction pump for draft and 
a water jacket surrounding the tube to 
transmit the heat. 


Gas turbine engines for aircraft, rail- 
road trains and automobiles developed 
several thousand horsepower as a re- 
sult of improvements in metals and 
eficiency, offering a large saving in 
tuel and weight for long-range opera- 
tion. 

Larger television pictures were made 
possible by the development of high- 
voltage cathode-ray tubes capable of 
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producing extremely bright pictures. 

A device was invented that cau be 
installed in a jeep or other vehicle to 
plot the course traveled by the auto- 
mobile as it speeds over highways or 
across terrain. 


A two-way electronic train telephone 
system enabled freight conductors and 
engineers to talk with each other from 
opposite ends of a train. 


An electrolytic process was devel- 
oped for rapidly depositing a tin coat- 
ing of any desired thickness on any 
gauge of electric wire without produc- 
ing a copper-tin alloy on the wire. 





A nylon compound coating on elec- 
tric wire, applied by an extruding pro- 
cess, was found to be tough, abrasion 
and heat-resistant, and impervious to 
most solvents. 

Pilotless jet-propelled planes carry- 
ing large explosive charges, nicknamed 
“buzz-bombs” and “robot bombs,” 
were used by the Germans in long- 
range attacks. 

The V-2 stratosphere rocket, a spin- 
ner using nine tons of fuel and carry- 
ing one ton of explosive, was developed 
to follow a parabolic trajectory that has 
its peak 60 miles up and a top speed 
of 1,000 to 3,500 miles an hour. 

A miniature seven-pound electric 
motor which operates at 120,900 revo- 
lutions a minute was developed. 


Porcelain enamel that can withstand 
extremely high temperatures was de- 
veloped and used on warplane ex- 
hausts. 

An explosive 20 per cent more power- 
ful than TNT was made by nitrating 
an alcohol which in turn is made by 
treating a mixture of formaldehyde 
and acetaldehyde with lime. 

An electronic “ear” was devised to 
test shells for imperfections by record- 
ing the sound made -when the shells 
were dropped on an anvil. 


Chrome-plated cylinder barrels gave 


longer service life to automobile en- 
gines. 

Columbium metal was obtained in 
high-purity form by heating colum- 
bium carbide and columbium oxide in 
a vacuum. 


The double process of chromium 
plating and soaking in hot oil to re. 
lease hydrogen was discovered to 
lengthen the life of cutting tools for 
machine shops. 


A three-metal electrolytic plating 
process was developed which used 
copper-zinc alloy as the anode, and a 


special salt in the bath. 


The “Crocodile” flame thrower, 
using a new type of fuel, shot a stream 
of fire 450 feet. 


Fighting armored tanks fitted with 
bulldozer blades that can be discarded 
before combat were used as dual- 
purpose machines. 


The noise made by primers on hand 
grenades was diminished by a new 
primer containing milder detonating 
ingredients. 

Midget M2 fog generators were used 
to produce a concealing white cloud 
in warfare. 


Rockets, known as flying bazookas, 
were discharged from tubes placed 
under the wings of warplanes. 


Biological Sciences 


Crown gall of plants, often called 
plant cancer, was cured by the applica- 
tion of crude penicillin. 


Tristeza, extremely destructive dis- 
ease of citrus trees, was given its first 
tull description in English and Portu- 
guese by an American plant patholo- 
gist. 

Chlorellin, new antibacterial sub- 


stance related to penicillin and similar 
in its action, was discovered in a com- 
mon one-celled fresh-water alga, which 
manufactures its own substance out of 
natural raw materials. 


A germ-stopping substance, strep:o 
mycin, which gives protection against 
fowl typhoid, was found in soil micro- 
organisms. 
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DDT successfully wiped out gipsy- 
noth caterpillars on a test woodland 
tract 

A mold that lives in the soil was re- 
ported to catch and devour insect prey. 


Production of new hybrids was fa- 
cilitated by the discovery of a strain of 
onions with exclusively female flowers 
and tomato plants having pollen-less 
fowers. 

Ultraviolet rays were used to pro 
duce new strains of molds; some were 
changed in appearance; others under- 
went internal changes although they 
looked the same. 

The aerosol method for spraying an 
cxceedingly fine mist was successful 
in distributing growth-control sub- 
tances to secure seedless fruit from 
unpollinated flowers. 

A new strain of food yeast, which 
yomises to be a quick-producing 


source of edible protein since the cells 
are twice the size of its parent species, 
was developed through the use of 
camphor vapor. 


Gelatin capsules containing neces- 
sary nutrients were used as micro 
greenhouses in growing tiny plant em- 
bryos, too feeble to sprout out of the 
seeds in which they are formed or to 
produce their own roots. 


Natural gas, unlike manufactured 
gas, was found harmless to potted 
plants and cut flowers. 


An easily-grown mold proved to be 
a good test plant for fertilizer elements 
needed by crop and garden plants. 


Large reductions or increases in the 
amount of light were found to cause 
weasel’ pelts to change to white or 
brown by a complete shedding of the 
previous coat. 


Medicine 


The insecticide, DDT, was hailed 
4 a contribution to world health, fol- 
lowing Army experience in which it 
checked a louse-borne typhus epidemic 
when dusted as a powder in mass de- 
lousing of civilians and aided in con- 
trol of malaria when used as an anti- 
mosquito spray. 

Blood protein derivatives were put 
0 many new uses; gamma globulin 
lo prevent measles, albumin for shock, 
fibrin foam to stop bleeding, fibrin film 
a plastic) to repair the tough cover of 
the brain, and fibrinogen with throm- 
tin for cementing skin grafts in place. 

A paste of red blood cells salvaged 
from plasma production was reported 
‘© give good results in speeding the 
healing of old, infected burns, vari- 
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cose and other ulcers, and extensive 
granulating wounds. 


Ultraviolet radiation of barracks re- 
duced respiratory illness by one-fourth. 


Daily doses of sulfadiazine cut down 
meningitis, scarlet fever and strepto- 
coccus sore throat, and subsequent at- 
tacks of rheumatic fever in Army and 
Navy camps; care was necessary, how- 
ever, to prevent harm from the sulfa- 
diazine treatment itself. 


The spread of colds and other air- 
borne diseases can be checked by the 
vapor of triethylene glycol, a large-scale 
test in a military camp showed. 


Faulty function of the cortex of the 
adrenal glands was seen as a possible 
cause of leukemia. 





Penicillin showed possibilities as an 
effective remedy for relapsing fever, 
Haverhill fever, parrot fever and erysi- 
peloid; the drug proved effective in 
preventing peritonitis and in treating 
syphilis. 

Sulfa-resistant gonorrhea was suc- 
cessfully treated in six hours with peni- 
cillin. 

Experiments with mice led to the 
hope that anthrax may yield to penicil- 
lin. 

The action of penicillin was pro- 
longed by mixing it with beeswax and 
oil; elimination of penicillin via the 
kidneys was slowed by the use of para- 
aminohippuric acid, and also by chill- 
ing the tissues into which it was 
injected. 

The production of penicillin was 
speeded by the use of radium and also 
by placing strips of cellophane in the 
culture medium; radio heat proved to 
be 48 times as fast as the old “freeze- 
drying” method for drying the drug. 


Human ova were fertilized outside 
the body and their development 
through the first two cell-division 
stages observed. 


Isolation of the growth-stimulating 
hormone from the pituitary gland was 
announced. 


Aid to the diagnosis and prognosis 
in diseases of circulation, including 
immersion foot, was found in the use 
of radioactive sodium for measurement 
of circulation time. 


Discovery was reported of a unique 
protein, apoferritin, that acts as an iron 
storage depot for the body, the stored 
iion having a magnetic susceptibility 
of a magnitude rare in iron com- 
pounds. 
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A chemical, named pyrexin, was 
found that apparently causes the fever 
that comes with inflammations. 


A hormone produced by the pitui 
tary gland in the head, the adreno 
trophic factor, was reported to play an 
important role in body resistance to 
invasion by disease germs and poison- 
ous substances through influence on 
the lymphoid tissue. 


Drinking large quantities of sodium 
lactate solution saved victims of shock 
in severe burns without the use of 
blood plasma. 

An anti-malaria vaccine was succes 
ful in laboratory tests on animals. 

An anti-reticulocytotoxic serum was 
reported effective for stimulating 
wound healing, suggesting its use asa 
weapon against cancer, high blood 
pressure and premature old age 


An airman’s ceiling may be raised as 
much as a mile by eating sugar before 
flight and refraining from excessive 
smoking, laboratory tests indicated. 


An anti-enzyme substance in beef 
sweetbreads and soybeans may be a 
new weapon for fighting certain stiep 
tococcal infections, it was reported 

Blood clotting was found to involve 
changes in molecular shape of the same 
kind as occur in the contraction of 
muscle tissues and the elastic stretch 
ing of skin and hair. 

Streptothricin, germ-killer from a 
microbe that lives in the soil, promised 
to become a weapon against dysentery 
and infected wounds. 

Refrigeration of the jaw showed 
promising results as a pain-ki!ling aid 
to dentistry with complete loss of sen- 
sation obtained in the majority of c.ses 
tried. 
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Successful experiments on high 
blood pressure in rats pointed toward 
trials of vitamin K as a high blood 


pressure remedy. 


Finding that there are certain 
changes in the excretion of hormones 
tollowing injury suggested new 
methods of treating the burned and 
wounded. 


The discovery of the presence of cer- 
tain catalysts known as porphyrins, re- 
vealed by the fluorescent glow of white 
matter in the brain, gave light on the 
problem of mental disease. 


Biotin may have a part in the utili- 
zation of starches and sugars by hu- 
mans, tests of liver slices kept alive 
outside the body indicated. 


A germ-killing soap that may reduce 
infections was announced. 


Radium treatment was tried for the 
prevention of aviator’s ear with good 
results. 


Meals high in starches and sugars 
or fats were found to help offset the 
effect of cold weather on body tem 
perature and on the coordination of 
nerves and muscles. 


Phenoxetol, a chemical relative of 
ethylene glycol, was announced as an 
effective remedy for “blue pus” infec 
tion in wounds. 


\ sulfa drug, sulfamylon, effective 


against gas gangrene and other anae- 
robic organisms, was developed. 


Increased resistance to oxygen lack at 
low atmospheric pressure was achieved 
for rats by dilantin sodium, a drug used 
in epilepsy, and thiourea and thioura- 
cil, chemicals recently found effective 
in slowing thyroid gland activity. 

Quinacrine (atabrine) was reported 
to be as good as quinine in control of 
malaria and even better in some re- 
spects. 

Encouraging results in treatment of 
clinical tuberculosis with sulfabena- 
mide, a special kind of sulfa drug, 
were reported, but the drug was not 
developed to the point of curing the 
disease. 


Experiments with rats led to the 
hope that extra doses of B vitamins 
would improve the promin treatment 
of tuberculosis. 

Riboflavin, one of the B vitamins, 
was found to be manufactured by bac- 
teria in the human intestinal tract; re- 
vision of dietary requirement standards 
may follow. 

Details Available 

If you want more information «bout 
any one item, details will be seat :f you 
accompany your request with two 3- 
cent stamps for each item to cover 
typing and mailing costs and address 
Science Service, 1719 N Street, N.W., 
Washington 6, D. C. 


There are houses built of lumber in the United States over 200 
years ago that are in good condition and in use; in Europe there 
are lumber dwellings at least twice that old. 


Silicone rubber, a new synthetic, is as pliable as soft putty, but 
when rolled into a round mass will bounce like a natural rubber 


ball. 


The nickel mines in the Petsamo district on the Arctic, ceded 
by Finland to the Soviet Union in the armistice of September 19, 
1944, contain an estimated 5,000,000 tons of rich nickel-copper ore. 
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Nips Deprived of Metals; 
Coal and Iron Seized from Nazis 


Japan, Germany 


Tue procress of the war and libera- 
tion of enemy-conquered lands is 
depriving the Axis of rich and needed 
sources of minerals and energy re- 
sources. The advances of our troops 
are damaging the chemical power of 
cur enemies. These articles give the 
details. 


Japan Losing Minerals 

> Dwinpiinc sources of supplies of 
essential minerals face Japanese war 
machines as American naval forces 
cut the shipping !anes in the South 
China sea, by way of which the valu- 
able minerals, including crude oil, 
produced in the Philippines, British 
Malaya and the Netherlands East In- 
dies have reached the Nipponese 


homeland and its war plants. Irre- 
placeable chrome, tungsten, tin, man- 
ganese and industrial diamonds are 
among the minerals lost, but the loss 
of Dutch petroleum is all-important. 
The loss of Malayan tin and tungsten 
is also vital. 


Japan produces on the home islands 
some aluminum, pig iron, steel, zinc, 
silver, copper, magnesium, coal, iron 
sulfide, petroleum, sulfur, lead and 
tin, but not enough to meet her needs 
even in normal times. Her covetous 
slant-eyes have long looked to the 
southwest for lands containing the es- 
sential metals and other minerals 
necessary to make the Empire inde- 
pendent of supplies by importation 
from non-Japanese areas. 

Japan covets the food supplies, tex- 
tiles, rubber, and other non minerals 
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Losing Resources 


available in the islands to the south of 
Japan, but the minerals are even more 
essential for a nation that looks for. 
ward to modern industrial progress. 
The Japs need the chromite, manga- 
nese, silver, copper and iron in the 
Philippines, and the tin, manganese, 
diamonds, silver, sulfur, bauxite and 
oil in the Netherlands Indies. They 
need also the tungsten, tin, manganese, 
iron and other minerals produced in 
the Malay peninsula, as well as the 
rubber and other essential products. 


In prewar days the Philippines pro 
duced annually over 40,000 tons of 
chromite and considerably over 55,000 
tons of manganese ore. They produced 
also about 1,000,000 tons of iron ore, 
over 1,000,000 ounces of silver, and 
nearly 1,000,000 ounces of gold Silver 
has become an important war metal, 
being used as a substitute for other 
materials less available. The Philip 
pines mined also small amounts of 
copper, lead and zinc. 

The Netherlands Indies, including 
Sumatra, Java, Borneo, Celebes, half of 
New Guinea, and many smal! islands 
in the great 3,600-mile arch that ex 
tends from the Indian ocean to the 
center of New Guinea, produce many 
minerals, although the islands consti 
tute primarily an agricultural area In 
1940, oil and tin were second and third 
in value on its list of exports, rubber 
being first. Diamonds, both gem and 
industrial stones, are found on Borneo. 
Asphalt, bauxite for aluminum, sulfur 
and silver are articles of export. 
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Netherlands Indies crude oil is par- 
ticularly important to the Japs. The 
production in 1940 was nearly 61,000,- 
000 barrels, while Japan produced at 
home considerably less than 3,000,000 
barrels. The princpial fields are in Su- 
matra, Java and Borneo. In prewar 
days some of them were operated by 
American oil companies or subsidiaries 
of American companies. Diesel- 
powered Japanese warships and Nip- 
ponese aircraft both need this East 
Indies petroleum. 


Metal Famine in Germany 
>Metats and other minerals for 
munitions and war machines are as 
essential to Hitler as his defense lines 
with their fortifications and man- 
power, and the German supp!y routes 
for these materials from other coun- 
ries are now cut by Allied forces. 
Germany at present has only her 
home-produced minerals, plus stock- 
piles of imported materials unless the 
latter are already exhausted. 
Mechanized warfare of today, a far 
cry from a century ago when iron for 
guns, lead for bullets, and chemicals 
for gunpowder met the mineral re- 
quirements, demands great quantities 
of many metals, including millions of 
tons of alloy steel for which a dozen 
of the rarer metals are essential. These 
include manganese, nickel, cobalt, cad- 
mium, aluminum, chromium, tungs- 
ten, copper, tin, titanium, tantalum, 
‘\anadium, molybdenum and others. 
Carbon, silicon and phosphorus are 
also used. Huge stocks of aluminum, 
copper, magnesium, lead, tin, zinc, 
silver and other metals are used alone 
or in combinations. Gasoline, oil, mica, 
quartz, graphite, sulfur, asbestos, phos- 
phates, fire-clay, feldspar and fluorspar 
all play important parts in modern 
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war. For most all of these Germany 
has been dependent on importations. 


The Reich of prewar days produced 
a plentiful supply of coal, lignite, salt, 
magnesium, some aluminum and iron, 
and minor quantities of other minerals 
such as copper, cadmium, lead, zinc, 
manganese, silver and a little tin. It 
manufactured about 20 per cent of its 
requirements of aviation fuel, gasoline, 
fuel oils and lubricants from its own 
coal. Even with the addition of Austria 
and parts of Poland and Czechoslo 
vakia it was still mineral-shy. 


Earlier in the war Germany obtained 
essential minerals from _ practically 
every nation conquered or controlled. 
Prior to the war Hitler secured stock- 
piles of sheet mica from India, quartz 
crystals from Brazil and other essen- 
tials from other countries. The regions 
from which she can now obtain min- 
erals outside of Germany proper are 
Austria, northern Italy, Norway, and 
a bit of territory to her east. 


Turkey was the principal German 
source of chrome, although small quan- 
tities are mined in Greece, Yugoslavia, 
Norway and Bulgaria. Spain and Por- 
tugal supplied the bulk of the tungs- 
ten, with Italy and the Scandinavian 
countries perhaps adding a little. 
Finland and Norway produced much 
nickel for Hitler, with Greece and 
Italy supplying minor quantities. 

Antimony was obtained from the 
Balkans, Italy, Spain, Portugal and 
Czechoslovakia, mercury from Italy 
and Spain, molybdenum from Nor- 
way, Sweden, Italy, Greece and Yugo- 
stavia; tin from Italy, Portugal and 
Spain; and manganese from Portugal, 
Sweden, Italy, Hungary, and the Bal- 
kans. 
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Copper, lead, zinc, iron and silver 
are obtainable from areas sti!l under 
Nazi control, but Germany has lost the 
high~grade Swedish steel which she 
badly needs. Germany has lost, also, 
practically all natural oil and must 
rely on synthetic fuels, lubricants and 
petroleum chemicals. Sicilian and other 
Italian sulfur is no longer available, 
and the sulfuric acid and other sulfur 
products so essential in the war indus- 
tries must be manufactured from avail- 
able pyrites. Phosphates, badly needed 
for fertilizers as well as for munition 
production, were lost with northern 
Africa. 

Nazis Lose Iron Ore 

> Iron in its various forms is number 
one war metal, and Germany has now 
lost the high-grade Lorraine ore which 
she has been using in enormous quan- 
tities. The Reich had already lost ore 
supplies from Sweden, Luxemburg 
and Belgium, and can obtain little if 
any from Poland, Czechoslovakia and 
elsewhere to the east. Local ores and 
stockpiles constitute Hitler’s supply 
from now on. The loss to Germany of 
tungsten, chrome and other metals es- 
sential in making steel alloys was im- 
portant, but the loss of iron ore itself 
is basic. 

Prewar Germany, as a self-sustain- 
ing economic entity, was without many 
of the metals essential in modern de- 
velopments. Hitler’s plan for an en- 
larged independent country included 
not only additional lands for food but 
also supplies of all the metals and other 
minerals that Germany would need 
for industrial progress. The Lorraine 
iron ore, and all the minerals in the 
nations to the east and particularly 
those in the Ukraine, were under his 
covetous eye. 
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During 1938, the last year for which 
official figures are available, the Reich 
produced nearly 11,000,000 metric tons 
of iron ore. (A metric ton is 2,204.6 
pounds.) France that year mined over 
33,000,000 tons, Sweden approximate. 
ly 14,000,000 tons, Luxemburg 5,000, 
000 tons, Norway 1,400,000 tons and 
Belgium 181,000 tons. Belgian output 
was very much increased later under 
Nazi control. In the same year Italy 
and Poland produced nearly 1,000.000 
and 900,000 tons, respectively, and 
Czechoslovakia about 1,800,000 tons. 

An estimate of the annual steel 
capacity of Germany in 1940 was made 
by Iron Age; this included ot only 
the Reich but the seven conquered 
countries. It was placed at 48,100,000 
net tons. The approximate amounts 
obtained from the seven countries in- 
cluded in this figure were: France, 
10,000,000 tons; Belgium, 4,309,000 
tons; Luxemburg, 2,800,000 tons; Po 
land, 2,100,000 tons; Czechoslovakia, 
1,750,000 tons; Hungary, 750,000 tons, 
Romania, 250,000 tons. 

In prewar days only one-fourth of 
the iron ore smelted in Germany was 
native material. Nearly one-third of 
this was Siegerland, Prussia, ore which 
is manganiferous but, unfortunate) 
for Hitler, contains a rather high per- 
centage of sulfur and is hard to mine 
Several other Prussian mines were ¢x 
plored and reopened in the prewat 
years, mines that had been closed be. 
cause of the cost of production. Out 
put from the Lahn-Dill region wa: 
increased and steps taken toward min 
ing the large amount of low-grade ort 
in Bavaria, Baden and Wurttemberg 

Ten years ago, in 1934, France led 
the world in the tonnage of iron ort 
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mined. The United States was second 
and the Scvict Union third. Now the 
United States is far ahead. France 
mined ore in three regions but the 
most important mines were in Lor- 
raine, which had been reacquired from 
Vcrmany at the close of World War I. 
The Lorraine ore is particularly valu- 
able, much of it running from 30 per 
cent to 42 per cent iron and 1.8 per cent 
phosphorus. Much of this ore was 
smelted with Saar coal at Saarbrucken 
and either made into machinery there 
or shipped to the Ruhr region for 


manufacture. 


Germany's Coal Supply 


» ALTHOUGH THE REICH of five years 
ago had larger coal resources than any 
other European country, Hitler’s war 
machine may soon face a difficult situ- 
ation in the loss of the great bitumi- 
nous mines in the Saar and Rhine areas 
and the important eastern mines in 


Silesia, all of which produce the types 
of coal most needed. The production 
in Prussia and Bavaria is predominant- 
ly lignite. German gasoline and avia- 
tion fuel today are largely made from 
coal. 


There are six areas in Germany that 
produce bituminous coal, much of 
which is high-grade. These areas are 
the Ruhr district, Saar, Aachen, Upper 
Silesia, Lower Silesia, and central Ger- 
many. The western mines are the most 
important and about them Germany’s 
steel industry has developed. The Saar 
basin industries were built on Saar coal 
and Lorraine iron ore. The Ruhr dis- 
trict, most important steel industrial 
region in the Reich, uses its own coal, 
Saar coal and coke, and did use coal 
from the Aachen area. 


The Saar coal district covers over 
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500 square miles of territory, extend- 
ing into the Palatinate on the east and 
Lorraine on the southwest. The upper 
folds of the Carboniferous strata are 
exposed by erosion in part of the dis- 
trict, but lie deeply buried in the south- 
west section, making mining difficult 
because of depth and the large amount 
of water encountered. 


Types of coal mined are the fat coal, 
the lower flaming coal group, the 
upper flaming coal group, and the dry 
coal group. Good quality coal for 
coking is mined, and the Saar basin 
has many coke ovens which produced 
coke for steelmaking, both in the Saar 
and in the Ruhr district. Much fuel 
gas was produced also. 


The coal of Aachen and Ruhr areas 
is similar to the Saar product but lies 
generally much deeper under the sur- 
face, making mining somewhat more 


difficult. 


The Upper Silesia field is Germany’s 
second most important coal-producing 
area. It is noted for the number and 
thickness of its seams. They are not so 
deeply buried as those in the Lower 
Silesia district and some of the seams 
are of a thickness not frequently found 
in other fields. The main feature of 
the Lower Silesia district is the depth 
of the basin. The mines are gassy. The 
coal is described as being fibrous and 
dull, and is probably splint coal. Some 
of it is cannel coal. 


Germany still has the Austrian coal, 
but both the Silesia fields and the Aus- 
trian fields may soon be under Stalin’s 
control. Austria is the fourth greatest 
coal producer among the nations of 
Europe and has large deposits of bitu- 
minous coal and of lignite. 
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Rhineland Industrial Area 


> THE RHINELAND, proposed as a post- 
war separate state under the protection 
of the Allies, is as yet an indefinite 
area, but it would include the great 
industrial regions along the Rhine 
where the principal steel and metal 
industries of the present Reich are 
located, and the enormous coal sup- 
plies that make the manufacture of 
steel and other war essentials possible. 


It probably would include the Prus- 
sian province now called Rheinland, 
and parts of the Prussian province of 
Hessen-Nassau, the Free State of Hes- 
sen or Hesse, most of the Free state of 
Baden, the Saar or Saarland, and the 
Palatinate which now belongs to Ba- 
varia although located west of the 
Rhine and separated from Bavaria 
proper. It would be larger than the 
state of Vermont and have a perma- 
nent population approximating 10,- 
000,000 persons. 

This Rhineland would lie on both 
sides of the Rhine river, although the 
bulk of its area would be on the west 
bank, bordering on France, Luxem- 
burg, Belgium and the Netherlands. 
It would contain the scenic Rhine, the 
land of tourists between Koblenz and 
Mainz. It would include the plains of 
Cologne, the Ruhr and the level lands 
between the Ruhr and the Netherlands 
border. 

It would control shipping on the 
Rhine, one of the principal navigable 
waterways inside Europe which in pre- 
war days carried enormous quantities 
of mineral, agricultural and other pro- 
ducts. By controlling the Rhine the 
new state would control many canals 


leading into Germany and France, in. 
cluding those connecting the Rhine 
with the Weser, the Danube, the 
Rhone and the Marne. 

The most important industrial area 
of the new Rhineland, if formed, 
would be the Ruhr. The Ruhr district 
is the area lying along the Ruhr river 
on the east side of the Rhine snd 
containing the metallurgical cities of 
Essen, Duisburg, Dusseldorf, Horde, 
Hamborn and Ruhrort. It is the area 
into which French troops entered in 
March, 1921, and extended their occu 
pation in 1923, remaining until Av- 
gust, 1925, when the so-called Dawes 
plan for German reparations went into 
effect. 


The principal resource of the Ruhr 
is its great beds of coal, much of which 
is a coking coal from which high-grade 
coke for steel making is produced. Be- 
fore World War I most of the French 
Lorraine iron and steel works were 
owned or controlled by Ruhr concerns 
and great quantities of Lorraine ‘ron 
ore was sent to the Ruhr for smelting. 
Much Ruhr coke was used in Lorraine 
smelters because it was a better grade 
coke than that produced in nearby 
Saar. 


Since the war the Ruhr has used 
much high-grade Swedish and Spanish 
ore brought to the region by water, 
and also the enormous quantities of 
scrap available after the Armistice. The 
prosperity of the Lorraine iron ore pro- 
ducing business is necessarily closely 
tied to the Saar and Ruhr coal deposits 
and smelters. For this reason, France, 
particularly, seems to want a Rhine- 
land not under German control 


Synthetic rubber manufacturing now uses over 100,000,000 


pounds of soap a year. 
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Plant Breeders Planning to 
Boost Vitamin Content 


Vitamin Ratings for Vegetables 


by Dr. Frank THONE 
. ® . 
>YouR VICTORY GARDEN is sleeping 


through the winter. You are already 
dose to the beginning of another gar- 
den season. You will soon be receiving 
seductively illustrated seed catalogs, 
re-arousing¢he hope that springs eter- 
nal in the gardener’s breast, with no 
thought of weeds and worms, of bugs 
and blights and blisters. 


Something new is due to be added 
to the perennial promises of plenty in 
those bright pages. If you don’t find it 
in the 1945 editions, expect it surely 
in another year or two. For it is very 
definitely on the way. Scientists of the 
U.S. Department of Agriculture and 
of several state experiment stations 
have been quietly at work on it for 
several years, and have first results of 
some of their researches ready for pub- 
lic announcement. 


This new thing to look for. when 
you are planning next spring’s gar- 
dening, hasn’t been given an official 
designation yet. Pending such chris- 
tening, we might attach some such 
provisional name as Vitamin Rating. 
A vitamin rating would be to a vege- 
table what an octane number is to a 
given brand of gasoline—a more or 
less definite indication of the amount 
of vital pep and punch you have a 
right to expect from it. 

Packing more vitamins intu vege- 
tables has been the job of some of our 
ablest plant breeders in recent years. 
As everyone knows now, some kinds 
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of vegetables are better vitamin sources 
than others: tomatoes are tops, cab- 
bage stands high in the list, white 
turnips don’t rate so well, and so on 
through a whole horticultural hierar- 
chy. 

Until recently, however, even sci- 
entists realized only vaguely that there 
might be a considerable difference in 
vitamin value between two apparently 
identical vegetables of the same species. 
Two tomatoes, for example, might be 
exactly, alike in size and juiciness and 
rosy redness; yet one might contain 
twice as much ascorbic acid (vitamin 
C) as the other. To paraphrase (and 
parodize) a perhaps too-often-quoted 
poet: A tomato isn’t a tomato isn’t a 
tomato—not so far as vitamins are con- 
cerned, anyway. 


Indeed, it is only too possible that 
the most attractive-looking vegetables 
and fruits may be the poorest, from 
the viewpoint of vitamin content. That 
is because up until now the demand 
upon plant breeders has been to pro- 
duce things with the greatest “eye ap- 
peal” for the commercial market—the 
evenest outline, the smoothest skin, the 
brightest color—for these are the things 
that coax the dimes out of the shopping 
housewife’s purse. 


Vitamins she knows about but can’t 
see, and since she doesn’t know that 
all vegetables are not created equal she 
is often defrauded of the very values 
she thinks she is buying, and that with 
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no guilty intent on the part of the 
vendor, either. 


This unintended deceptiveness on 
the part of vegetables raised for the 
market was lamented by Prof. A. E. 
Murneek of the University of Missouri 
at a recent meeting of the American 
Association for the Advancement of 
Science. 


“Many choice varieties and strains, 
formerly grown in our gardens and 
orchards for local trade, have disap- 
peared or become of minor impor- 
tance,” he said, “because the product 
was not of a desirable appearance or 
too tender for distant transportation 
or prolonged storage. One may search 
in vain on most markets today for a 
carrot that tastes like a carrot, sweet 
corn as delicious as the old Golden 
Bantam, lettuce that is less crisp but 
has more flavor.” 


It may well be that market varieties 
of vegetables bred in the future may 
not need to be as tough and thick- 
skinned as those we have today, to 
withstand handling and to stay in 
presentable condition for several days. 
Faster transport to market (including 
air express) promises a better break 
for the tenderer, more perishable kinds 
now lamentably absent. 


But Prof. Murneek was no mere 
Jeremiah, crying aloud in the market- 
place over ills that could not be rem- 
edied. He knew of plant breeders’ 
efforts to boost the vitamin ratings of 
vegetables. 


Speaking from the same platform, a 
Department of Agriculture colleague, 
Dr. R. J. Garber, made mention of a 
few of them: a new hybrid sweet pota- 
to developed in Louisiana, for example, 
that is far richer in carotene than either 
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of its parents; the discovery, in Texas, 
that yellow color in field corn is linked 
with its potentialities as a producer of 
vitamin A. The latter point is especial- 
ly significant in parts of the country 
where cornmeal is a staple article of 


diet. 


At Charleston, S.C., the Depaitment 
of Agriculture maintains a special lab- 
oratory for breeding new kinds of 
vegetables. Here, under the direction 
of Dr. B. L. Wade, staff geneticists 
have already produced a gew variety 
of cabbage and one of snap beans that 
are exceptionally high in vitamin C. 
Tomatoes and peas are alsu being 
worked on, to boost their vitamin C 
ratings. 


At Yale University a plant physi- 
ologist, Dr. Paul R. Burkholder, has 
shown that handling as well as breed- 
ing may produce definite up-grading 
results with vitamins. He took unripe 
soybeans, dehydrated them, and 
ground them into flour. Tests showed 
that the product thus prepared is richer 
in both niacin and riboflavin than flour 
made from mature soybeans, and is 
also richer than canned green soybeans. 
He was even able to get exact quan- 
titative measurements of the relative 
amounts of the two vitamins which 
the same bean varieties contained un- 
der the three different treatments. 


Although this particular piece of re- 
search was aimed primarily at utilizing 
soybeans at the highest point in vita- 
min value, it also involved a demon- 
stration of the importance of getting 
the right variety, for of the 18 named 
kinds of soybean tested, three stood out 
in front of all the rest. 


The experiments mentioned here 
are only random samples of the work 
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that is being done all over the country, 
aimed at the raising of the vitamin 
ratings of vegetables. They are only 
beginnings, but they are very wide- 
spread and highly promising begin- 
nings. 

Long ago, geneticists bred into our 
garden plants such desirable qualities 


as frost-hardiness, drought resistance, 
prolific yield, earliness, tenderness and 
immunity to some of the most trouble- 
some diseases. All these qualities are 
duly mentioned in present and pend- 
ing editions of seed catalogs. Look, 
soon, for the new thing to be added: 
vitamin rating. 


The Japanese claim to be producing lubrication oil for airplanes 


from coconuts is 
tion lubricants 


robably untrue, as oil from coconuts and avia- 
rom petroleum, the only satisfactory known 


source, seem to be completely unrelated. 


PLANT FOOO 
CORP. 


“Just a bud I picked in my garden this morning!” 
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New Treatments Make Fabrics 
Shrinkpoof, Crease-Resistant 


New Tricks for Textiles 


by Martua G. Morrow 


> Dresses that won't look wilted on 
a hot summer day and trousers that 
keep their crease even in the rain are 
promised for civilians after the war. 
Wool that doesn’t shrink when wash- 
ed, serges that don’t shine when reach- 
ing the retirement age and stockings 
that don’t get runs will also be placed 
on the market. 


These wardrobe dreams arc due to 
become realities because research to 
improve fabrics for the servicemen has 
resulted in new techniques for treating 
either the suface or the very heart of 
fibers to produce the desired effect 
without in any way changing the feel 
or texture of the material. Some of the 
new compounds will be applied at the 
mill, but others may be used at home 
by dipping the material in the solu- 
tion, or by spraying or sponging it on 
the fabric. 

Even if the boss of the household 
Goes get mixed up and includes bath 
robes and blankets in the Monday 
wash, if they have been treated with 
the new resin they will be returned 
none the worse for the error. Untreated 
all-wool flannel may be expected to 
shrink about 30 per cent while that 
which has been treated shrinks only 
about four per cent, when the two are 
laundered together. 


Formaldehyde, an age-old preserva- 
tive, is combined with one of the mem- 
bers of the melamine family to produce 
the compound which makes fabrics 


18 


shrinkproof and crease-resistant. Firs 
synthesized from carbon, nitrogen and 
hydrogen over a hundred years ago, 
the melamines have been available 
commercially in this country only since 
1939. They have been produced chiefly 
as molded plastics and as adhesives for 
plywoods and laminated paper and 
cloth. 


Center of Fiber Treated 

The compound is forced into the 
very heart of the fiber, leaving a mini 
mum residue on the surface. At con- 
centrations below the saturation point 
the fabric remains soft and flexible, the 
feel and appearance unchanged. 


The yarn or fabric is spun or woven, 
passed through a water solution of the 
special melamine compound, and then 
cured for several minutes at about 
275 degrees Fahrenheit. Only minor 
changes in current production meth 
ods are needed at the mill for its use. 
The process can be used effectively on 
cotton, rayon, linen and aralac as wel 
as wool. 

When the individual fibers of wool: 
en trousers or skirts have been impreg 
nated with the tough plastic, 4 
permanent crease can be put into the 
garments through the use of steam and 
heat. Yet even when packed for long 
periods in a suitcase or trunk, the gar 
ments come out free of wrinkles and 
ready to be worn. 


Dresses will be less likely to pull 
out at the seams and slips drape snug} 
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without creeping out of place if the 
individual threads are coated with sub- 
microscopic grains of sand. This coat- 
ing, which also keeps sheer stockings 
from running, does not change the 
appearance nor harm the fee! of the 
original material. 


The submicroscopic fibrils of quartz, 
with a diameter of less than 1/400,000 
of an inch, form a hard, translucent 
film over the individual fibers which 
tends to keep the material from getting 
shiny. It improves the natural sheen, 
gives the fibers added strength and 
makes them less likely to slip away 
from their companion fibers. 


Deposits of less than one per cent 
have reduced slippage on a wide range 
of fabrics by more than 50 per cent. 
No special precautions are necessary 
in applying the compound, and no 
curing or after-treatment required. 
One application may be expected to 
last as long as the fabric is :n use. 


Each Fiber Coated 

Resin fabric coatings may crowd 
rubberized fabrics out of the post-war 
textile market. Instead of coating the 
fabric, as does rubber or a synthetic 
resin, each individual fiber is made 
water-resistant. Thus instead of 
making the wearer uncomfortable by 
shutting off the circulation of air, the 
new coatings let the body “breathe 
freely.” 
Plastic Repels Water 

Designed to make the fibers repel 
water, a treatment developed by the 
Monsanto Chemical Company invoives 
the application of a tough plastic which 
is impervious to water and highly re- 
sistant to heat and chemicals. The 
modified thermosetting melamine is 
applied from a water solution on a 
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standard textile padder. The material 
is then cured several minutes at 265 to 


270 degrees Fahrenheit. 


The cured plastic forms a water- 
proof film bound so tightly to indi- 
vidual fibers that it will last the life- 
time of most fabrics despite dry clean- 
ing or washing. It also tends to in- 
crease the color fastness of the material. 


Sportsmen who tramp through rain 
and mud, then place their outfits away 
for several seasons without drying 
them thoroughly, will benefit from 
recent developments in protecting 
textiles from mildew. An inexpensive 
chemical formula has been devised 
which, when applied to textiles in the 
finishing bath, makes the cloth anti- 
septic so that it has a clean start, and 
imparts a high degree of immunity 
tc. the- attack of bacteria and fungi. 
Boating material, mosquito netting 
and sports shoes with linings treated 
to eliminate the danger of mildew will 
be favorites with sportsmen after the 
war. 

Won't Burn 

Fires kindled by paper decorations, 
cloth upholstery and hangings in pub- 
lic dance halls and meeting places need 
never happen again. Sheer flammable 
fabrics can be made incapable of sup- 
porting fire by a treatment of ammonia 
sulfamate. This crystalline substance 
fiameproofs so thoroughly that a blaz- 
ing blowtorch merely scorches paper 
and cloth that has been properly 
sprayed or dipped into the solution 
and dried. 


Because of the high degree of pro- 
tection afforded against flame and fly- 
ing sparks, the du Pont fire retardant, 
which does not stiffen or visibly alter 
the appearance of fabrics, is already 
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being widely used in industry. Work- 
ers’ clothing in many foundries, steel 
mills and shipyards are immunized 
against flame by being dipped in the 
solution each time they are washed. 
Laundries Can Use 

Laundries and cleaning establish- 
ments may eventually make a habit of 
giving all bed-sheets, blankets, loung- 
ing robes and jackets a fire retardant 
treatment. 


Much work has been done within 
the last few years, some along entirely 
new lines, some leading to improve. 
ments in old methods, to increase the 
usefulness and prolong the service of 
textiles. When war-time developinents 
begin to appear on the market, we will 
discover that many of the materials 
with which we are now familiar have 
acquired a score of new tricks. 


Sweet Syrup From Cull Tangerines 
Beverages Can Be Made From Same Kind of Waste Fruit 


> A TANGERINE syrup rich in sugar 
and vitamins, and two types of bever- 
age bases have recently been developed 
by research chemists C. A. Atkins and 
E. L. Moore of the Florida Citrus Com- 
mission in cooperation with chemists 
of the Bureau of Agriculture and 
Industrial Chemistry, Agricultural Re- 
search Administration, U.S. Depart- 
ment of Agriculture, at the Citrus 
Products Laboratory, Winter Haven, 
Florida. 

The products have already attracted 
the attention of several local citrus- 
processing plants, that have available 
equipment necessary for their manu- 
facture. The production of these con- 
centrates together with other existing 
commercial tangerine by-products is 
expected to help return to the farmer 
some of the growing and picking costs. 

Because difficulties have been en- 
countered in the commercial canning 
of tangerine juice, a syrup with a light- 
brown color and a sweet fruity taste 
has been developed from the juice of 
tangerines. In preparing this syrup, 
firm cull tangerines are washed and 
passed through a screw press. Then 
the juice is screened to eliminate large 
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particles of peel and pulp, neutralized 
and filtered, and vacuum concentrated. 

The brown, honey-like product may 
be bottled attractively for home use as 
a table syrup rich in fruit flavor and 
vitamin C. Or it may be put in large 
containers for shipment to manufac- 
turers of other products as a source of 
sugar, vitamin C, or a substitute for 
glycerine. 

Other tangerine juice concentrates 
of fine commercial possibilities are the 
tangerine beverage bases that contain 
all of the natural fruit acids. In the 
preparation of beverage bases, whether 
or not the screened juice is filtered out 
cepends upon the transparency or type 
of product desired. 

After it has been vacuum concen 
trated, the syrup is pasteurized, bottled 
and held in storage at 40 degrees Fah 
renheit until used. It possesses a fine 
fruit flavor, excellent retention of vita 
min C, and in addition a high acid 
content which is desired by the bever- 
age industry. 

Technical details of the process art 
reported by Mr. Atkins, Mr. Moore 
and J. L. Heid in the Fruit Products 
Journal. 
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Gallium, Hafnium, Europium, Scandium 
May Be Put to Work in Industry 


Rare Elements Are Plentiful 


» Or THE ninety-two different elements 
composing the earth’s crust some are 
very much more familiar than others. 
Many are virtually unknown outside 
the laboratory. The reason for this is 
generally not that they lack useful 
properties or that the total amount of 
them present in the earth’s crust is 
particularly small but that they rarely 
occur in local concentrations sufficient- 
ly rich to make commercial develop- 
ment worth while. Thus the element 
gallium, of which the public still hears 
little, is in fact 150 times as abundant 
as silver and thirty times as abundant 
as mercury. Both silver and mercury, 
however, have been used for centuries 
in comparatively large quantities be- 
cause minerals rich in these metals 
occur in many parts of the world. Gal- 
lium is “rare” only in the sense that 
no commercially useful sources of it 
are at present being exploited. If rea- 
sonably cheap sources of some of these 
rare elements could be exploited valu- 


able industrial uses would undoubtedly 
be found for them. 


During the past twenty-five years 
there has grown up a new science, 
geochemistry, in which the basic prob- 
lem is to determine the general laws 
and principles underlying the fre- 
quency and distribution of the vari- 
ous chemical elements in nature. The 
founder of this science of modern 
geochemistry is Professor V. M. Gold- 
schmidt, formerly of the University of 
Oslo, now for the duration of the war 
at the Macaulay Institute for Soil 
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Research, Aberdeen, Scotland. He has 
not only put forward hypotheses to 
account satisfactorily for the known 
associations of the chemical elements 
but has also been able to predict valu- 
able sources of many elements, and a 
very great part of our present knowl- 
edge of the occurrence and distribution 
of the less familiar chemical elements 
is due to the analytical investigations 
carried out by him and his assistants 
during the last twenty-five vears. 


In the mineral components of ig- 
neous rocks, that is rocks which are 
formed from the molten state, it is 
found that the elements become 
grouped together according to the size 
of their smallest particles, the atoms, 
and more especially according to the 
size of their electrically charged parti- 
cles, the ions. As soon as this relation- 
ship had been recognized by him, 
Prof. Goldschmidt and his assistants, 
in the years from 1924-1926, measured 
the radii of atoms and ions of nearly 
all the chemical elements by crystal 
structure determinations of a very 
great number of simple inorganic 
compounds. His tables of atomic and 
ionic radii, of 1926, have been con- 
firmed by later work of many scien- 
tists. Thus as magnesium and nickel 
have ions of equal radii (0.78 Ang- 
strom Units) it is found that nickel is 
always very closely associated with 
magnesium silicates. Iron and cobalt, 
and iron and zinc likewise follow 
each other. If the ions possess both 
the same radii and the same electrical 
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charge their chemical similarity is 
great. This is strikingly shown in the 
case of the metals aluminum and gal- 
lium. Almost every aluminum mineral 
contains on the average 50 - 100 grams 
of gallium to every ton of aluminum. 
Tens of tons of gallium could be pro- 
duced annually as an inexpensive by- 
product of aluminum manufacture if 
an industrial demand should arise for 
gallium, a metal of very special prop- 
erties. At present gallium follows the 
aluminum as an impurity and is not 
recovered. The elements hafnium and 
zirconium are chemically so similar 
and always so closely associated in 
nature that for a great many vears the 
former escaped detection altogether. 
Europium becomes relatively concen- 
trated in the presence of strontium. 
Scandium, formerly considered a very 
rare element, has been found to be 
quite a common constituent of many 
rocks of the magnesium-iron silicate 
type. 

The ions of certain elements of low 
ionic potential such as chlorine, bro- 


mine and iodine, are gradually being 
concentrated in sea water, from which 
bromine and iodine can be recovered 
cither by direct chemical processes or 
by the intermediary of living organ- 
isms. Thus iodine can be recovered 
from the ash after burning dried sea- 
weeds. Remarkable concentrations oft. 
en occur also through the action of 
terrestrial plants. The ashes of certain 
coals are rich in some of the rare ele 
ments. The rare element germanium, 
chemically related to silicon and tin, 
is found in amounts up to | per cent 
in the ashes of some coals from North 
umberland in England. 


At present the interest of industry 
in many of the rarer elements is lim 
ited because most of them are not 
recovered anywhere on a commercial 
scale. These new indications of poten 
tial sources are certain to bring about 
a change in this attitude. The next 50 
years may see extensive use of sub 
stances now regarded only as scientific 
curiosities, 


—A statement by the 
British Council, London 


Ultraviolet Changes Mold Strains 


® ULTRAVIOLET RAYS, which 
have been used in changing the here- 
dity of seed plants to produce new 
varieties, are also able to produce new 
strains of the molds that are now 
being used to ferment economically 
valuable acids out of glucose solu- 
tions. The experiments were carried 
on at the Northern Regional Re- 
search Laboratory of the U.S. De- 
partment of Agriculture, located at 
Peoria, Ill. 

In all, 217 strains of an acid-pro- 
ducing mold were irradiated with 
ultraviolet. Some of these changed 
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in appearance, others did not. Cer- 
tain of the apparently unchanged 
molds really had undergone internal 
changes, for they produced more 
acid after irradiation than they had 
before. Of the mold strains that were 
changed in outward appearance, 
some were improved as acid-pro 
ducers, others showed less productive 
efficiency than before the treatment. 


Associated in this research were 
Dr. Lewis B. Lockwood, Dr. Ken- 
neth B. Raper, Dr. Andrew J. Moyer 
and Dr. Robert D. Coghill. 
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Dermatitis Most Frequent 
Disease in Industry 


Skin Trouble From New Chemicals 


by JANE STAFFORD 


> OF ALL INDUSTRIAL diseases, the one 
occurring most frequently is dermati- 
lis, or, in more familiar terms, skin 
trouble, Dr. Irving R. Tabershaw and 
Manfred Bowditch, of the Massachu- 
xtts Division of Occupational Hy 
giene, report in the New England 
Journal of Medicine. 


“New introduced into 
industry are constantly being identi- 
fed as primary skin irritants or sensi- 
tizers,”” they state. 


substances 


Among the newer substances that 
have given trouble they mention the 
protein glues, natural-resin glues and 
synthetic glues used in manufacture 
of airplanes and other military equip- 
ment; antimildew, waterproofing and 
fameproofing compounds for textiles; 
antioxidants used in rubber manufac- 
ture; and the cutting oils. 


These last still remain a problem, 
the Massachusetts authorities state. 
Sterilizing the oil and introducing an 
antisepitc do not prevent a rash. Most 


Chlorellin Hits 


> FuRTHER RESULTs with chlorellin, the 
antibacterial substance produced by the 
green alga, Chlorella, are annotnced 
in the Carnegie Institution of Wash- 
ington’s yearbook by Dr. H. A. Spochr, 
Dr. J. H. C. Smith, Dr. H. W. Milner 


important for avoiding the skin trouble 
that comes from these oils are cleanli- 
ness and cutting down contact with 
the oil to the least amount possible. 

Many cutting oils contain a chlorin- 
ated compound which produces a typi- 
cal chloracne. Acne may also be caused 
by crude petroleum, coal tar, and. the 
chlorinated naphthalenes, dinhenyls 
and benzols. 

The worker who wants to escape 
the skin trouble that may be a hazard 
of his particular job will find out, from 
the foreman, plant physician, nurse or 
other proper authority, about the safe- 
guards that scientists have worked out 
for his protection. These may include 
protective clothing and ointments. Di- 
rections about special care in cleansing 
the skin and avoidance of harsh cleans- 
ers are certain to be given. Workers 
should make a habit of following the 
measures advised and of reporting 
promptly any rash, irritation or 
scratches and cuts for suitable treat- 
ment. 


Tough Bacteria 


and Dr. G. J. Hardin. Chlore!lin was 
found able to stop the growth of a 
strain of Staphylococcus aureus, the 
boil bacterium, that had become resis- 
tant to the action of penicillin. 


Green pine fence posts can be made relatively durable by 
soaking them a few days in a solution of chromated zinc chloride. 
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> Propucer cas for motor vehicles 
may be extensively used in Canada 
during the remainder of the gasoline 
shortage period, if findings resulting 
from investigations of substitute fuels 
made by the Canadian National Re- 
search Council are followed. Other 
promising substitutes studied by the 
Council and found reasonably satis- 
factory are alcohol and methane or 
propane. 

Wood, wood waste and charcoal are 
the three raw materials studied by the 
committee, from which producer gas 
may be made. A variety of portable 
generators were tested, including eight 
made in Canada, three from England 
and two from Sweden. Eleven of these 
were charcoal equipment, the other 
two use wood. Two of the 13 seem to 


Samples of Sweetness Available 


> Peopce as a whole are most familiar 
with sucrose, the cane or beet sugar 
used to sweeten desserts, pastries and 
drinks at home, but sugars from many 
other sources aré also in constant use. 
Some are used as substitutes for su- 
crose, others are employed in prefer- 
ence to sucrose because of their special 
qualities. 


Dextrose, which is generally made 
from corn, is from two-thirds to three- 
fourths as sweet as the sugar made 
from cane or beets. Lactose, derived 
from cow’s milk, is only about a quar- 
ter as sweet. All three of these, and a 
number of sugars made from other 
sources, are carbohydrates, being com- 
pounds of carbon, hydrogen and oxy- 
gen. Characterized by water-solubili- 
ty, crystalline form and absence of 


24 


Canadian Autos May Run on Gas 
















give more satisfactory performance 
than the others and a considerable 
number of these two models wil! be 
given road tests on cars and trucks. 


C 


The two given preference burn on 


charcoal, a commodity that may be Cur 
made available in Canada in sufficient § °"5 
quantities to meet all needs. The first suffert 
is the crossdraft, dry-blast type, with § "?°” 
a single water-cooled copper tuyere or § Prote 
pipe, and no grate. The second is a § >Ga) 
down-draft, dry-blast type with rotary produ 
shaking grates. the A 
Charcoal is the fuel preferred by the ing fe 
Council because there is less difficulty 9] fo, i 
in cleaning the gas with an apparatus again 
of reasonable size, and less trouble & berg, 
arises from the condensation and the Bp R 
freezing of the moisture given off when Depa 
wood is used. Jourt 
socia 
It 
color, they are best known for their ba , 
sweet taste. e 
° . expo 
Saccharin, which has no food value, § ;..,, ; 
is from 450 to 500 times as sweet as pers 
sucrose. Doctors sometimes prescribe 0 
its use by those suffering from dia § tle 
betes. oe 
Specimens of sucrose, dextrose, lac- O41, 
tose and saccharin, contained in a kit § 
prepared by Science Service, enable § °P° 
you to test for yourself their relative § 
sweetness. Instructions are given for chi 
experimentally turning a lump of corn te 
starch into sugar. The Sweetness Unit C 
of THINGS of science, containing me 
these specimens and a number of sug- Co 


gested experiments, can be secured by 
sending 50c to Science Service, 1719 
N Street, N.W., Washington 6, D.C., 
and asking for unit No. 48. 
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Measles Protection Improved: 
Penicillin Effective on Anthrax 


Chemical Advances in Medicine 


by JANE STAFFORD 


Current progress in medicine that 
means the saving of human lives and 
suffering are summarized in these 
reports. 

Protection Against Measles 


» GAMMA GLOBULIN, obtained as a by- 
product from the blood collected by 
the American Red Cross for our fight- 
ing forces, is the “material of choice” 
for protecting babies and children 
against measles, Dr. Morris Green- 
berg, Dr. Samuel Frant and Dr. David 
D. Rutstein, of the New York City 
Department of Health, report in the 
Journal of the American Medical As- 
sociation. 

It was given to 814 children between 
six months and six years of age who 
had not had measles but had been 
exposed to it through a case develop- 
ing in a brother or sister or some other 
person living in the same house. 

Of these 814 contacts, as they are 
called, more than three-fourths, or 
641, escaped measles altogether. Mild 
measles attacked 160, while 13 devel- 
oped moderate measles. Ordinarily, 
measles attacks four-fifths or more of 
children exposed to it by contact with 
a case in the home. 

Gamma globulin, obtained by a 
method developed by Dr. Edwin J. 
Cohn of Harvard, was compared with 
another measles preventive, placental 
globulin, obtained from human pla- 
centas by a method developed in 1933 
by Dr. C. F. McKhann and Dr. F. T. 


January 1945 


Chu then working at Harvard Medi- 
cal School. 


This placental globulin gave com- 
plete protection to 38.9 per cent of the 
90 children in whom it was injected, 
but severe measles developed in 23.3 
per cent and modified measles in 37.7 
per cent. Reactions occurred in almost 
half, 41 per cent of those injected, but 
in less than 1 per cent of those given 
the gamma globulin, which is a by- 
product of blood serum production for 
the fighting forces. 


Penicillin for Anthrax 

> Prompt recovery, thanks to penicil- 
lin, of three women suffering with 
anthrax is reported by Dr. Franklin 
D. Murphy, Dr. Alfred C. La Boccetta 
and Dr. John S. Lockwood, of the 
University of Pennsylvania, in the 
Journal of the American Medical As- 
sociation. 

These are believed to be the first 
human patients with anthrax treated 
with penicillin. Successful use of the 
mold chemical in mice infected with 
anthrax was announced in October of 
last year by Dr. F. R. Heilman and 
Dr. W. E. Herrell, of the Mayo Clinic. 

The women treated by the Philadel 
phia doctors were wool workers. They 
suffered from an uncomplicated cu- 
taneous form of the disease. Each had 
2 painful sore on her skin which at 
first looked like a pimple but rapidly 
got larger, inflamed and discharging. 
Penicillin cleared up the skin condi- 
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tion rapidly and the women were well 
within nine or ten days. 


Larger doses, the doctors believe, 
would be equally effective in more 
severe skin infections and in cases in 
which the anthrax germ attacks in- 
ternal organs. They believe it should 
have further clinical trial in this dis- 
ease which, although not widespread, 
is still an important medical problem 
in the wool and leather industries, 
killing more than 13 of every 100 at- 
tacked. 


Shock Treatment 

> Tue TREATMENT of shock in the 
burned and wounded will undergo 
“some radical revision” when scien- 
tists have learned more about the fun- 
camental mechanisms involved, Dr. 
C. N. H. Long, of Yale University, 
has predicted to the National Academy 
of Sciences. 

At present it is far easier to prevent 
than to treat shock, Dr. Long pointed 
out. The plasma or whole blood trans- 
fusions which the layman thinks of as 
treatment for shock are really preven- 
tive measures, he explained. They are 
given to prevent shock and the damage 
associated with it from becoming ir- 
reversible and fatal. 


One of the most important features 
of shock is that it is associated with a 
marked reduction in circulating blood, 
he said. This may occur either through 
bleeding from severed blood vessels or 
through “white hemorrhage” of plas- 
ma into the tissues after burns or in- 
juries. When the circulating blood 
volume is reduced in these ways, the 
amount of oxygen reaching the tissues 
per unit of time is also reduced. 

The time angle is important, Dr. 
Long stressed. Some tissues, such as 
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muscle, can get along without oxygen 
for longer periods than others. But 
while the microscopic cells of the body 
are struggling along with a depleted 
oxygen supply, they are undergoing 
such damage that when more oxygen 
is finally supplied through blood trans. 
fusion, the cells may not be able to 
assimilate it. Of, if they can assimilate 
the oxygen, they will no longer be able 
te use it for the chemical transforma- 
tions on which our lives depend. Lack 
of oxygen, Dr. Long declared quoting 
an earlier physiologist, “not on!y stops 
the machinery but wrecks it.” 

Important and established measures 
for preventing these irreversible 
changes in shock, he said, are: Prompt 
use of whole blood, plasma or albumin 
for early relief of the decreased blood 
volume and flow and hence decreased 
oxygen supply; replenishment of lost 
fluid and salt by judicious use of saline 
solutions; relief of fixed acid acidosis 
by use of sodium bicarbonate or lac 
tate. 

Changes in action of the adrenal 
glands and in biochemical reactions 
involving enzyme systems related to 
certain vitamins have led scientists to 
suggest as additional measures in shock 
treatment the use of adrenal cortical 
hormones, the use of vitamin mixtures 
and the use of chemicals that have 
undergone part of the change they 
would normally undergo in individual 
cells of various body organs. The value 
of these measures has not yet been 
proved. 


Vitamins Debunked 


> Tue wea that apparently normal, 
healthy persons eating the usual 
American diet would acquire better 
appetites and more “pep” and energy 
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and gain weight by taking vitamin 
pills or supplements is debunked in a 
report by Dr. Julian M. Ruffin and 
Dr. David Cayer, of Duke University, 
in the Journal of the American Medi- 
cal Association. 


Their study was conducted at the re- 
quest of the Office of the Quartermas- 
ter General, U.S. Army. It was made 
on a group of 200 volunteer medical 
students and technicians. These were 
divided into five groups. For a period 
of 30 days, one group took G.I. vita- 
min tablets and liver extract tablets, 
another yeast extract tablets and the 
vitamin pills, a third the vitamin pills 
and a sugar pill made to look just like 
the others, a fourth vitamin pills only, 
and the fifth the sugar pills only. 


The test was run for 30 days be- 
cause that period is found sufficient 
for recovery under vitamin treatment 
of patients frankly sick from lack of 
vitamins. 


None of the volunteers knew what 
was in the pills they were taking. Each 
kept a daily record of weight, his im- 
pressions of any effect on appetite, 
“pep” and energy, and of such symp- 
toms as “gas” or indigestion, nausea 
and vomiting, abdominal pain and 
diarrhea. 


“A significant increase in diarrhea 
and a highly significant increase in 
abdominal pain and in nausea and 
vomiting occurred in those groups re- 


ceiving liver extract and yeast,” the 
physicians report. 

“No significant increase was noted 
in appetite, energy and ‘pep,’ ‘gas’ and 
indigestion, general health or weight 
among the various groups.” 


Saving Penicillin 

> Two ways of increasing the efficien- 
cy of penicillin treatment are reported 
in the journal, Science. 


Strapping an ice bag over the site of 
injection of the drug saves 50 per cent 
of the amount of penicillin required 
for each patient, Lt. Comdr. Max 
Trumper and Lt. Comdr. A. M. Hut- 
ter, of the National Naval Medical 
Center, Bethesda, Md., find. The rea- 
son is that the chilling slows blood 
circulation and therefore the rate at 
which penicillin is carried to the kid- 
reys and excreted from the body. 


Excretion of penicillin taken by 
mouth can be slowed by giving it with 
sodium bicarbonate, Drs. Alfred H. 
Free, Jack R. Leonards, D. Roy Me- 
Cullagh and Barbara E. Biro, of West- 
ern Reserve School of Medicine, found. 
Although in most cases it would be 
more convenient for both patient and 
physician to have the drug given by 
mouth instead of by hypodermic in- 
jection, this method has not been used 
much because of the limited supplies 
of penicillin and the fact that it was 
difficult when giving it by mouth to 
have a high enough level in the blood 
to be effective. 


Chlorine dioxide is used dry for bleaching starch, flour, wool 
grease and other materials, and in solution, in bleaching soap, 
paper and textiles, and in removing objectionable tastes and odors 


in public water supplies. 
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A Bit of Chemical “Magic” 


Moth Balls Dance, Produce Snow 


by Josepu H. Kraus, Science Clubs of America Editor 


> You will find moth balls in almost 
any household. Use a few for experi- 
ments. 


Drop a few moth balls into a glass 
of vichy or carbonated water. The balls 
will at first settle to the bottom. In a 
few minutes, however, they will rise 
to the surface only to sink again. 

Careful observation will show why 
this happens. Many tiny bubbles of 
gas attach themselves to each naph- 
thalene ball, making it buoyant. When 
the ball reaches the surface some of 
the gas bubbles burst, whereupon the 
ball drops to the bottom again. Some- 
times the movement is very slow, at 
other times it is more rapid. This de- 
pends, of course, on the size of the 
ball and the number of bubbles which 


remain attached to it. 


Several small naphthalene balls can 
be melted in the bowl of a tablespoon. 
Care must be taken while heating that 
the naphthalene does not burst into 
flame. If it does, it will burn with a 
dense, sooty smoke. 


It is best to experiment with a small 
ball at first, until you get the knack of 
handling it. Should it burn, hold the 
spoon away from you and blow out 
the flame with a quick puff of air. Be 
careful not to spill the burning naph- 
thalene. 

The moth ball should melt and be 
heated until it gives off smoke similar 
to that from a burning cigarette. If the 
spoon is held about one foot above a 
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MOTH BALL 


SS 


“SODA WATER 


gas stove flame the proper heating will 
follow. 


Sparkling Snow 


Take the spoon away from the heat 
and permit the fumes from the naph- 
thaline to collect in an inverted paper 
cone, held about a foot above the bow! 
of the spoon as illustrated in the dia- 
gram. In a few seconds you will see 
brilliant, sparkling naphthalene flakes 
which settle slowly in still air. They 
will float through the room if air cur- 
rents are present. These flakes of naph- 
thalene will not harm your furniture. 


A particularly good coating of soot 
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can be applied toa piece of paper, glass 
or metal surface from burning moth 
balls. Just heat a small moth ball in 
the bowl of a spoon until it ignites. 
The dense soot will settle in a thick 
coat on any surface held about a foot 
above the flame. 

Soot coatings on glossy paper are 


Chem Quiz 


often used to record the movements 
of delicate objects. The tip of a soft 
feather will leave a white trail on the 
sooty surface; a split straw or a hair 
will do likewise. To make such a 
record permanent the paper must be 
floated on thin shellac, then lifted and 
allowed to dry. 


What Would Your Friends Say? 


> Wuat would your friends say if a jewel expert. If your score is 100, you 


they saw you wearing these chemicals 
in a ring or a pin? The chemicals are 
all hard. See if they are hard to guess. 
For example, if the set in your ring is 
C, your friends would say it is a 
diamond. Here are the formulas for 
ten more gems. All are common, 
though rare. Names on page 34. 
Count 10 for each one you identify 
correctly. Five of them are easy. For 
seven right you may consider yourself 


are a (2.) of great price. 

. $102 

° CaCO; 

. AleOs 

. BegAlo( SiOs )g 

. ZrSiOg 

. ( AlsMgsLis)( BOH)( BF )Si,sOj9 
. (AIF) 2SiO4 

; Alo( OH )3PO,4 . H.O 

° Na4( NaSsAl)Al.(SiO4)3 
10. MgAlsO4 
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New Three-Metal Plating Process 


> A THREE-METAL plating process, by 
means of which an extremely thin 
coating of copper, tin and zinc is ap- 
plied electrolytically to the surface of 
instruments and delicate instrument 
parts to protect them from corrosion, 
has recently been perfected here in the 
laboratories of the Meter Division of 
the Westinghouse Electric & Manu- 
facturing Company. The “bright al- 
loy plate,” as the coating is called, is 
non-magnetic and therefore particu- 
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larly valuable for use on precision 
electrical instruments. 

The new coating is of especial value 
on electrical instruments used by the 
armed services in the tropics, where 
the high humidity and the salt air 
cause severe corrosive action under 
which instruments deteriorate rapidly 
and lose their accuracy. Instruments 
coated with the bright alloy plate, sub- 
jected to 200 hours of continuous salt 
spray, show no signs of corrosion. or 
even any accretions of salt particles. 
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Chemical Patents of the Month 
Cover Wide and Varied Field 


They Got Patents on These Ideas— 


Amonc the several thousand patents 
issued by the U.S. Patent Office each 
month there are many devoted to 
chemical processes and apparatus. 
Some of them are reported in this 
article. Anyone may obtain a copy of 
a patent by sending 10 cents in coin 
(not stamps) to the Commissioner of 
Patents, Washington, D.C., and ask- 
ing for the patent by number. 


Activated Carbon 


> AcTIVATED CARBON, used in gas 
masks, sugar-refinery filters and a 
hundred other key chemical spots, is 
produced by a new steam-explosion 
process from wood chips and similar 
waste materials, on which U. S. patent 
2,362,463 has been issued-to R. M. 
Boehm and H. E. Hall of Laurel, Miss. 


The wood is prepared for final car- 
bonization by a process resembling 
that used in the preparation of wood 
fibers for manufacture into wallboard 
by the Masonite Corporation, assignee 
of rights in the new patent. That is, 
the wood chips are subjected to high 
steam pressure in a sealed cylinder, 
and the pressure then suddenly re- 
leased. Only in the present process the 
pressure is carried to a higher point— 
up to 1,000 pounds per square inch. 

This is maintained for a relatively 
short period, usually from 30 seconds 
to five minutes. When the pressure is 
released, the disintegration of the fi- 
brous wood structure is complete; what 
comes out of the cylinder is a dark 
mass of doughy consistency. This, the 
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inventors state, can be compressed into 
briquets under high pressure without 
the addition of any syrupy or tarry 
binder. Instead of expanding, and pos- 
sibly cracking, during the further 
heating to produce carbonization and 
activation, the briquets actually con- 
tract and become harder and more 
compact. 


Nitrating Toluene 


> A metuop for nitrating toluene with- 
out the use of sulfuric acid, common 
iN present practice, is covered by patent 
2,362,743, obtained by Willard de C. 
Crater of Newark, Del., and assigned 
by him to the Hercules Powder Com- 
pany. 

Toluene becomes trinitrotoluene in 
three steps or stages, passing through 
phases mono- and di-nitrotoluene on 
the way. In Mr. Crater’s process, the 
first step is accomplished by the addi- 
tion of 70 per cent nitric acid, after 
which the excess acid and water are 
removed, Then it is converted into di- 
nitrotoluene by treatment with 98 per 
cent nitric acid. Excess acid and water 
are again removed in a vacuum still, 
the crude product further washed. and 
finally dissolved in alcohol. After a 
final distilling to remove the alcohol, 
the refined crystals of dinitrotoluene 
are ready for nitration into TNT 


Aluminum-Coated Paper 


> ALUMINUM-COATED paper with a glit- 
tering surface like the metal foil, in- 
stead of the dullish, matte surface now 
familiar on metalized paper, is the 
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subject of patent 2,362,884, granted to 
John W. Clark of Westbrook, Maine. 
After aluminum powder is secured to 
the surface with an adhesive, the sur- 
face is given a severe supercalendering 
treatment, producing a shining, bur- 
nished appearance. 


Drinkable Seawater 


> A CHEMICAL METHOD for getting 
salt and other dissolved mincials out 
of sea water, leaving it fit to drink. was 
developed by Lt. C. R. Spealman of 
the Navy’s medical research center at 
Bethesda, Md.; rights on the patent, 
No. 2,363,020, are assigned royalty- 
free to the government. Use of his 
method, Lt. Spealman states, should 
make it possible to dispense with the 
tulky, weight-adding kegs of water 
hitherto necessary in all lifeboats. 

The injurious concentrations of min- 
eral in the sea water are reduced to 
harmlessness by first adding basic sil- 
ver oxide. This takes out the chlorine 
atoms in the form of insoluble silver 
chloride; at the same time the calcium 
and magnesium precipitate out as in- 
soluble carbonates. 


Sodium, the other half of common 
salt, presents the greater chemical dif- 
ficulty, since most compounds of sodi- 
um are water-soluble. However, some 
organic sodium compounds are not; 
and by adding uric acid after the silver 
oxide has had time to act, the sodium 
is brought down also as an insoluble 
precipitate. 


Separating Iron and Tin 

Another difficult chemical 
tion, important in the present war 
emergency, is covered by patent No. 2,- 
363,127, obtained by R. H. Graves of 
Westfield, N. H. It is on a method for 


removing iron from tin during the 


separa- 
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smelting process; the commoner metal 
can be a troublesome impurity in tin 
during its metallurgical handling. The 
inventor states that he has found that 
at temperatures higher than those com- 
monly used—925 to 1472 degrees Fah- 
renheit—a dross of tin-iron compounds 
is formed on the molten metal. If this 
is skimmed off, the remaining tin is 
left in a high state of purity. Patent 
rights have been assigned to the Ameri- 
can Metal Company, Ltd. 


Hormones Retard Buds 


> Tue cuemistry of living plants is 
concerned in patent 2.363.325, granted 
to Dr. A. E. Hitchcock and Dr. P. W. 
Zimmerman of the Boyce Thompson 
Institute for Plant Research at Yonk- 
ers, N. Y. They have found a surpris- 
ingly long-enduring effect in retarding 
bud development in plants sprayed 
with “delay-action” hormones such as 
alpha-naphthaleneacetic acid and some 
of its chemical relatives. Sprays applied 
curing the summer, before the buds 
have become dormant, will cause a 
delay of a couple of weeks or more in 
their unfolding during the following 
spring. Useful applications of this dis- 
covery are in the holding back of 
flowering and fruit formation until 
after frost danger is over, and the 
checking of undesired foliage growth 
when shrubs and trees have to be 
transplanted late in the season. Rights 
in the patent have been assigned to 
the Boyce Thompson Institute. 


Ginning Milkweed Floss 


>A MILKWEED cin, that separates 
milkweed floss from its seed as cotton 
lint and seed are separated in a cotton 
gin, is the invention on which patent 


2,362,965 has been awarded to Dr. 
Boris Berkman, Chicago physician 
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who demonstrated that milkweed floss 
can be a satisfactory replacement for 
war-scarce kapok in life-saving ap- 
paratus. 

Essential part of the apparatus is a 
wide, flat, flexible-walled tube through 
which the floss is carried by a gentle 
air blast. During its passage, it is con- 
stantly agitated by a series of mechani- 
cally driven rollers, which shake the 
seed loose. At the end of the run, the 
freed floss is carried upward by the air 
current, while the heavier seed fall into 
a hopper, to be carried off for oil ex- 
traction and other by-product uses. 


Freon In Motor 


> Freon, the chemical used both as a 
refrigerant and as a carrier for insecti- 
cides in aerosol bombs, is used as an 
internal cooling agent in a new type 
of small but powerful electric motors, 
on which U.S. patent 2,364.000 has 
been issued to Marion B. Sawyer of 
Los Angeles. 


One such motor, described by Mr. 
Sawyer in his patent, is only 6.75 inches 
long by two inches in diameter and 
weighs about four pounds, yet devel- 
ops three horsepower at 18,000 revolu- 
tions per minute. 


Pouring enough electrical energy to 
develop that much power through such 
a small machine naturally causes se- 
vere heating. To keep the motor from 
burning itself out in a few minutes, 
special cooling measures must be taken. 
Those used by the inventor are prin- 
cipally two: he makes the necessary 
framework out of solid cast silver, be- 
cause that. metal is one of the best of 
heat-conductors; and he introduces 
Freon into spaces in the motor’s in- 
terior through a hollow shaft. The 


Freon is evaporated, producing, ac- 
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cording to Mr. Sawyer, “a temperature 
such as 20 degrees below zero at 100 
pounds per square inch pressure.” 
Freon has the further advantages of 
being an electrical non-conductor, 
thereby eliminating danger of short. 
ing, and of being non-poisonous to 


human lungs in case of accidental 
leakage. 


Handling Liquid Gas 

> Two OTHER INVENTIONS are con- 
cerned with low temperatures. Num- 
bered 2,363,960 and 2,362,968 they 
are both assigned to the Linde Air 
Products Company, of New York. The 
first is a device for transporting liquid 
oxygen or other liquefied gases by 
means of what amounts to an immense 
De War flask mounted on a truck 
trailer, with a motor-driven pumping 
apparatus to convert the liquid gas 
into ordinary gas at delivery points. 
It is the invention of O. A. Hansen of 
Kenmore, N.Y. The second device, 
developed by Mr. Hansen jointly with 
L. A. Bliss of New York City, has to 
do primarily with the conversion of 
the material from the liquid to the 
gaseous state, again by means of a two 
stage pumping setup. 


Glycerin By Fermentation 


> More cGiycerin for explosives and 
other war and industrial uses is made 
possible through a new process on 


which patent 2,363,494 was granted 
to two du Pont chemists, G. W. Batch- 
elder of Gibbstown, N.J., and R F. 
Peterson of Woodbury, N. J., assignors 
to their employing company. 


When molasses is fermented to pro- 
duce industrial alcohol, as is being 
done on an immense scale nowadays, 
an appreciable amount of glycerin is 
left in the residual slop. This has been 
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largely wasted, because of difficulties 
in extraction. The problem has been 
solved by mixing acetone with the slop. 
It presently rises to the top, carrying 
the glycerin concentrated in it, and 
can be decanted off. 


Turpentine Continuous-Process 


> ANOTHER CHEMICAL invention of 
value in both war and peace is a con- 
tinuous-process method for the pro- 
cuction of turpentine and rosin from 
the crude gum as it comes from the 
trees. This process was developed by 
2 chemical engineer of the U.S. Depart- 
ment of Agriculture, Jesse O. Reed; 
rights in his patent, No. 2,363,692, are 
assigned royalty-free to the govern- 
ment. 

The process flows through a succes- 
sion of distilling columns, with steam 
temperatures maintained at the lowest 
point at which the work can be done. 
3y doing this, the inventor explains, 
not only is a greater over-all economy 
achieved, but the quality of the rosin 
obtained is made considerably higher 
than that resulting in the old-fashioned 
batch processes, where higher tempera- 
tures have to be used. 


Casting of Steel 


> ConTINUoUS PROCESSES always at- 


tract industrial interest. One of the . 


most difficult problems in this feld, 
that of continuous casting of rods, 
sheets and other shapes of steel, is 
tackled from a novel angle by a Ger- 
man inventor, Herbert Ruppik of Dus- 
seldorf, who passes the solidifying steel 
through a bath of molten lead, to main- 
tain its shape while the temperature is 
gradually reduced. His patent, No. 2,- 
363,695, is vested in the Alien Property 
Custodian. 
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Tableted Manganese 


> A mETHop of preparing manganese 
in tablet form without melting it is 
covered by patent 2,361,925, obtained 
by H. A. Brassert of Washington, 
Conn., and J. C. Hartley of Norwalk, 
Conn., assignors to Minerals and 
Metals Corporation. The manganese, 
freshly reduced from the ore under 
a non-oxidizing atmosphere, is com- 
pressed into tablets which are given 
an oxygen-excluding coating of am- 
monium chloride or other suitable 
chemical. In this state the manganese 
maintains its maximum value for 
steel-making purposes until ready for 
use. 


Copper From Scrap 

> ANOTHER INTERESTING patent in the 
field of metallurgical chemistry is No. 
2,362,202, granted to John O. Hay of 
Cleveland Heights, Ohio, and assigned 
by him to The Harshaw Chemical 
Company of Elyria, Ohio. It is a pro- 
cess for recovering copper from alloy 
scrap containing zinc or other metals. 
The scrap is immersed in a hot aque- 
ous solution containing sulfides or 
chlorides and finely divided sulfur. 
Copper sulfate is formed and precipi- 
tated, salts of the other metals remain- 
ing in solution. 


Alloy Steel 

> Coverep by patent 2,362,046, issued 
to F. R. Bonte of Canton, Ohio, as- 
signor to the Timken Roller Bearing 
Company, is an alloy steel contain- 
ing from 0.5 per cent to 2 per cent of 
carbon in the form of graphite, with 
additions of molybdenum, manganese, 
silicon and titanium. 


Bentonite Clears Water 
> A scientist on the faculty of the 
State University of Iowa, Prof. Hubert 
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L. Olin, has taken out patent 2,362,022 
on a new process for clearing water of 
the silt that makes it turbid. He usts 
sodium bentonite, an exceedingly fine- 
particled clay that has the property of 
swelling immensely when wet, and in 
that state captures the small particles 
of silica that constitute silt. The treat- 
ment has proved effective with ben- 
tonite additions on the order of 17 to 
75 parts per million of water, some- 
times used in combination with alum 
and lime. 


Explosive Bullet 
> A new Type of explosive or incen- 
diary bullet is the joint invention of a 


soldier and a civilian, Col. W. T. 
Moore, U.S. Army, and Richard N. 
Nelson of Black River Falls, Wis.. em- 
ployed in the Ordnance Division. The 
core of a jacketed bullet is made hol- 
low, to receive the explosive charge. 
Between the core and the nose of the 
jacket is a small hollow space, through 
which a small metal capsule contain 
ing a detonating cap can move. When 
the bullet strikes, this detonator snaps 
forward, strikes the inside of the jack 
et, explodes and sets off the main 
charge. Rights in the patent, No. 2, 
361,955, are assigned royalty-free to 
the government. 


Gas Preparedness Balks Enemy 


> Our Troops have such readily avail- 
able, effective methods both of protec- 
tion and treatment in case of gas at- 
tacks that the enemy does not dare to 
use them, Col. Cornelius P. Rhoads, 
chief of the medical section of the 
Chemical Warfare Service, declared 
before the Senate Subcommittee on 
Wartime Health and Education. 

Col. Rhoads, who in civilian life 
was a pathologist, cancer researcher 
and director of Memorial Hospital, 


New York City, made the statement 
as evidence of one of many accon 
plishments of federal government 
supported medical research. 


The protective and remedial meas 
ures against poison gas were deve! 
oped by research in Army laboratories 
and in civilian institutions cooperating 
through the committee on medicine o! 
the Office of Scientific Research and 
Development. 


Answers to Chem Quiz on p. 29 


If your friends saw you wearing the 
chemicals whose formulas are listed as 
this month’s Chem Quiz, they would 
call them by the names given here. 


We do not guarantee that these are 
the only possible formulas, especially 
for the silicates. If your gems don’t 
analyze out just this way, don’t say 
we didn’t warn you! 
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Opal, amethyst or quartz 
Pearl 

Ruby or sapphire 

Beryl or emerald 

Zircon 

Tourmaline 

Topaz 

Turquoise 

Lapis lazuli 

Spinel 
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A Third Science Talent Search 
Essay By a 14-year-old Boy 


synthetic Resins from Thio-Plastics 


by RopMaN JeNKiNs, 14 


Anniston High School, Anniston, Ala. 


» My sciENTIFIC project is experimen- 
tstion to develop possible methods of 
making synthetic resins from carbonyl 
compounds (those containing the 
grouping C=O) by conversion to thio- 
carbonyl compounds (those contain- 
ing the grouping C=S). As represen- 
tative of the aldehyde class of carbonyl 
compound (an aldehyde is a compound 
R 
™ 
of the class C=O) I chose formalde- 
4 
H 


hyde, and as representative of the ke- 


tone class of carbonyl compound (a 
ketone is a compound of the class 


R 


C=O) I chose acetone to use in 


R 


my experiments. 


In making my synthetic resin from 
formaldehyde, I used a small, round 
dish about 2 to 3 inches in diameter. 
Into this I poured about 5 ml of con- 
centrated sodium bisulfide solution. 
Then I added about 50 ml of a com- 
mercial solution of formaldehyde. As 
soon .as the solutions were mixed, the 
liquid turned milky. Then I ‘et the 
mixture stand overnight. When the 
solutions were mixed, the sodium bi- 
sulfide reacted with the formaldehyde, 
forming thio-formaldehyde and sodi- 
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um hydroxide. The thio-formaldehyde 
immediately polymerized as all lower 
thio-carbonyl compounds do. Judging 
from the facts that it did not imme- 
diately settle and that some of it would 
pass through filter paper, the poly- 
merization degree of the immediate 
product was only 300 to 500 at most. 

However, when I returned the next 
morning, I found a white crust on the 
bottom of the dish and a very thin 
crust.on the surface of the liquid. I 
decanted off the remaining liquid and 
rinsed the crust. It looked surprisingly 
like an eggshell, but it had even less 
strength. It was readily crumbled to a 
powder, at which time, if wet, it was 
readily molded. I judged from its 
strength that the polymerization de- 
gree was around 3000. I crushed some 
and shaped it, after which I heated it 
for several minutes. This heating hard- 
ened it a bit for the first minute or so. 
After that, it decomposed into formal- 
dehyde and H,S. I believe that the 
product might have some practical use 
if it could be molded before it hard- 
ened completely, and then left to stand 
or heated slightly. It would not have 
many uses if it were not strengthened. 

In making thio-acetone from acetcne 
to make a synthetic resin, I used a 
slightly different procedure. I mixed 
about 20 ml of acetone with an equal 
volume of concentrated hydrochloric 


acid. Then I took this, the same dish 
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used in my other experiment, and some 
of the solution of sodium bisulfide out- 
of-doors (I could have used a well 
ventilated hood if one had been avail- 
able) because of the large amount of 
hydrogen sulfide that was generated. 
I set the dish down and added 10 to 
15 ml of the sodium bisulfide solution. 
Then I added to this the mixture of 
HC] and acetone. When I did this, the 
HCI reacted with the NaSH and HeS 
was given off rapidly. The mixture 
foamed and turned white. The HeS 
had reacted with the acetone in the 
presence of the remaining HCI to form 
thio-acetone which polymerized as 
soon as it was formed to give a white 
polymer. This polymer, like the first 
polymer of thio-formaldehyde, prob- 
ably had a low polymerization degree. 


I left the mixture and the polymer 
polymerized further, coagulated, and 
settled to the bottom of the dish. When 
I returned, the polymer was, unlike 
that in my other experiment, a yellow, 
gummy mass on the bottom of the 
dish. In this stage, the polymer prob- 
ably had a polymerization degree of 
800 to 1000. I decanted most of the 
liquid on top and then poured the 
polymer and the remainder of the 
other liquid into an old tin can lid. 
This was heated over an alcohol flame 
from 2 to 3 minutes and then allowed 
to cool. The mixture had partly melted 


and when it had cooled it was a 
grayish-green wet powder. At this 
point, the polymer probably had a 
polymerization degree of 2000 to 2500. 
The powder thus formed was readily 
molded, but not sticky. I molded it 
and put it back on the tin can lid. 
Then I heated it slightly longer, about 
3 to 4 minutes, during which time it 
first hardened and turned black, while 
giving off some SOz and a little trail 
of gray smoke. The product after the 
final heating probably had a polymeri- 
zation degree of 3000 to 4000 as it was 
fairly hard but not very strong, being 
easily crumbled by the fingers. If it 
were to be used commercially, it would 
probably have to be molded under 
pressure and then heated. 


Judging from the results of my ex- 
periments, I find that the lower car- 
bonyl compounds can be converted 
into synthetic resins by changing them 
to their corresponding thio-analogs. In 
the process of preparation, some of the 
compounds have desirable molding 
characteristics. Those that I prepared 
had little strength, but ones that have 
greater strength can probably be de- 
veloped. One bad characteristic of this 
class of synthetic resins is a lingering 
odor of HOS. If these resins are to be 
used commercially, this difficulty must 
be overcome. 


The giant sequoia of the High Sierra, because of the large 
amount of tannin in its wood, is practically immune to fatal at- 
tacks by either fungous diseases or insects. 


Soft drinks, usually carbonated, are typically American; in 
1943 approximately 18,000,000,000 bottled drinks were sold at over 


1,250,000 selling places. 


The earliest tin object yet known was found on Lesbos island 
off the northwestern corner of Asia Minor at the entrance to the 
Dardanelles; it is a bangle of pure tin probably 4,500 years old. 
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Classics of Chemistry— 
The Stories of How 
The Alkalies Were Discovered 


Metals from Alkalies 


> Tue tyes or alkalies of soda and 
potash were known from earliest 
times. Davy proved them to be com- 
pounds of metals. Three new alkali 
metals have been isolated and proved 
similar to the original ones. Only a 
few years ago came news of the sixth 
and last member of the group. 

The scientists who made these dis- 
coveries tell here their first impressions 
on finding something new in the 
world. 

“The substance I was in search of,” 
says Davy, “a peculiar inflammable 
principle.” 


“Minerals . . . which have never 


been the object of a chemical examina- 
tion” were analyzed by Arfwedson. 


“A method of exquisite delicacy,” 
was used by Bunsen and Kirchhoff to 
find cesium and “yet a fifth alkali 


metal which has hitherto escaped no- 
tice.” 


“Element 87 is peculiary well placed 
. . . for detection” say Allison and 
Murphy, who reported finding traces 
of this anticipated metal in 1930. 

News of the discovery of the ele- 
ments, group by group, will be re- 
printed in the Classics of Chemistry, 
bringing fresh accounts of unknown 
materials by those who saw them first. 


Lithium 


ANALYSES DE QUELQUES 
MINEREAUX de la mine d’Uto en 
Suéde, dans lesquels on a trouvé un 
nouvel alcali fixe. Par M. Auguste Arf- 
wedson. Traduit de Afhandlinger i 
Kemi, Fystk och Mineralogie; tom. V1. 
Stockholm, 1818. 

Published in Annales de Chimie et 
de Physique, Vol. X, Paris, 1819. 
Translated for CHEMISTRY by 
Helen M. Davis. 


>In THE MINE of Uto, which since 
a remote time has been one of great 
importance in mineralogy, there have 
been found from time to time differ- 
ent minerals on which much work 
has been done to try to determine their 
chemical composition, especially dur- 
ing recent years. There are neverthe- 
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less among them some which, although 
well known so far as their external 
characteristics go, have never been the 
object of a chemical examination; and 
among those which have alreadv been 
examined, there is too little agreement 
between the results of the analyses to 
enable a positive conclusion to be 
drawn about their composition. It is 
for these reasons that I have made 
several of these minerals the obiect of 
my researches... . 


[The mineral Pétalite was selected 
and subjected to a program of analy- 
sis, from which it was found to contain 
silica, alumina and sulphates —Eb.]| 


But it was still necessary to learn 
the base of the salt. Its solution could 
not be precipitated either by tartaric 
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acid in excess or by platinum chloride. 
Consequently it could not be potas- 
sium. I mixed another portion of a 
solution of the same salt with a few 
drops of pure potash, but without its 
becoming cloudy. Therefore, it con- 
tained no more magnesia: hence it 
must be a salt with soda for a base. 
I calculated the quantity of soda which 
would be necessary to form it; but it 
always resulted in an excess of about 
5 parts in 100 of the mineral analyzed. 
So, since it seemed to me probable that 
the different substances might not have 
been well washed, or that the analysis 
in other ways might not have been 


made with sufficient exactness, I re- 
peated it twice more with all the care 
possible, but always with results very 
little different. I obtained—Silica: 
78.45, 79.85; Alumina: 17.20, 17.30; 
Sulphate: 19.50, 17.75. 

At last, having studied more closely 
the sulphate in question, I soon found 
that it contained a definite fixed al- 
kali, whose nature had not prevoiusly 
been known. M. Berzelius proposed 
to give it the name of lithion (from 
the Greek word lithios, stone), be- 
cause this alkali is the first found in 
the mineral kingdom. 


Sodium and Potassium 


The Bakerian Lecture, ON SOME 
NEW PHENOMENA OF CHEMI- 
CAL CHANGES PRODUCED BY 
ELECTRICITY, particularly the de- 
composition of the fixed alkalies, and 
the exhibition of the new substances 
which constitute their bases; and on 
the general nature of alkaline bodies. 
By Humphry Davy. Read November 
19, 1807. Reprinted by the Alembic 
Club, Edinburgh, 1901. 


> A sMALL Piece of pure potash, which 
had been exposed for a few seconds to 
the atmosphere, so as to give conduct- 
ing power to the surface, was placed 
upon an insulated disc of platina, con- 
nected with the negative side of the 
battery of the power of 250 of 6 and 4, 
in a state of intense activity; and a 
platina wire, communicating with the 
positive side, was brought in contact 
with the supper surface of the alkali. 
The whole apparatus was in the open 
atmosphere. 


Under these circumstances a vivid 
action was soon observed to take place. 
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The potash began to fuse at both its 
points of electrization. There was a 
violent effervescence at the upper sur- 
face; at the lower, or negative surface, 
there was no liberation of elastic fluid; 
but small globules having a high metal- 
lic lustre, and being precisely similar 
in visible characters to quicksilver, ap- 
peared, some of which burnt with 
explosion and bright flame, as soon as 
they were formed, and others re- 
mained, and were merely tarnished, 
and finally covered by a white film 
which formed on their surfaces. 

These globules, numerous experi- 
ments soon shewed to be the substance 
I was in search of, and a peculiar in- 
flammable principle the basis of potash. 
I found that the platina was in no way 
connected with the result, except as 
the medium for exhibiting the elec- 
trical powers of decomposition; and 
a substance of the same kind was pro- 
duced when pieces of copper, silver, 
gold, plumbago, or even charcoal were 
employed for compleating the cir- 
cuit. . 
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Soda, when acted upon in the same 
manner as potash, exhibited an analo- 
gous result; but the decomposition de- 
manded greater intensity of action in 
the batteries, or the alkali was required 
to be in much thinner and smaller 
pieces. With the battery of 100 of 6 
inches in full activity I obtained good 
results from pieces of potash weighing 
from 40 to 70 grains, and of a thick- 
ness which made the distance of the 
electrified metallic surfaces nearly a 
quarter of an inch; but with a sim:lar 
power it was impossible to produce 


the effects of decomposition on pieces 
of soda of more than 15 or 20 grains 
in weight, and that only when the dis 
tance between the wires was about 4 
or ;/5 of an inch. 

The substance produced from potash 
remained fluid at the temperature of 
the atmosphere at the time of its pro- 
duction; that from soda, which was 
fluid in the degree of heat of the alkali 
during its formation, became solid on 


cooling, and appeared having the lustre 
of silver. 


Cesium 


ON A NEW ALKALI-METAL, 
by MM. Bunsen and Kirchhoff. In 


Chemical News, London, November 
24, 1860. 


>In A RECENT number of the Philo- 
sophical Magazine there is given an 
account of some researches by MM. 
Bunsen and Kirchhoff on the effect 
produced by various metals on the 
spectrum of a flame in which their 
chlorides are volatilised. That part of 
their investigation which is mors par- 
ticularly interesting consists of a meth- 
od of photochemical analysis of ex- 
quisite delicacy. which the authors 
have specially studied in relation to 
the alkali-metals. 


These metals have been employed 
in the form of chlorides, which have 
been purified with the greatest care. 
When these are introduced into a jet 
of flame they volatilise to a greater or 
less extent, and then communicate to 
the flame the special character above 
alluded to, and which is observable 
when the specrtum produced by the 
flame is examined by a sufficient mag- 
nifying power. 
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The above-named memoir is accom- 
panied by a coloured plate which illus- 
trates the spectra of the alkali-metals 
with their characteristic rays. These 
rays ‘are the more visible in proportion 
as the flame is less luminous and its 
temperature higher. The ordinary 
Bunsen gas-burner answers admirably 
for these experiments. The rays shown 
by the chlorides of potassium, s¢dium, 
and lithium are perfectly well-defined; 
those of barium, strontium, and cal- 
cium are more complicated, and re- 
quire a somewhat experienced eye for 
their identification. They are, however, 
quite distinct enough to be easily rec- 
ognised, even when the salts of these 
metals are mixed together; for the 
great advantage of this method of 
analysis is, that foreign matters have 
no influence on the results, the authors 
being able to detect with certainty the 
different elements in a mixture con- 
taining the tenth of a milligramme of 
the metals mentioned above. Sodium, 
with its yellow ray, first appears; after 
that the well-defined red ray of lithi- 
um; next is seen the paler rays indi- 
cating potassium; and, after these rays 
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have disappeared, they are replaced by 
those of calcium and strontium, which 
remain visible for some time. The ab- 
sence of one or other of these sets of 
rays shows the absence of the corres- 
ponding metals. .. . 


With so delicate a reaction as the 
one just described, of an almost in- 
finite sensibility, and applicable to all 
metals, the presence of elements, exist- 
ing in so small quantities as to entirely 
escape ordinary analysis, may be ren- 
dered visible. Many observations 
tended to this point, and MM. Bunsen 
and Kirchhoff now announce definite- 
ly (Annal. der Physik und Chemie) 
that they have discovered a new alkali- 
metal, the fourth member of the group 
of potassium, sodium, and lithium. At 
present they have only found it in very 
small quantities in the mineral water 


of Kreuznach, in the saline water of 
Duerckeim, and in one of the sources 
of the Bade—the Umgemach. 


The chloride of the new metal dif- 
fers from those of sodium and lithium 
by the yellow precipitate which it pro- 
duces in the presence of bichloride of 
platinum. It is distinguished from 
potassium by its nitrate being soluble 
in alcohol. Introduced into a flame, 
and examined with a prism, the va- 
pours of the new chloride show a very 
interesting spectrum, consisting of two 
blue lines, one of which, the fainter, 
almost corresponds with the blue of 
strontium; the other, also a_ well- 
defined blue line, is situated a little 
further toward the violet extremity of 
the spectrum, and rivals the lithium 
line in brightness and distinctness of 
outline. 


Rubidium 


ON A FIFTH ELEMENT belong- 
ing to the Alkali Group, by Professor 
Bunsen. Reported from Bericht. der 
Akad. der Wissensch. zu Berlin, 1861, 
in Chemical News, London, June 15, 
1861. 


> IN THE INVESTIGATION of the new 
metal having so close an affinity to 
potassium, and which has been called 
caesium by Bunsen, there appears to 
exist, besides this caesium, yet a fifth 
alkali metal, which has hitherto es- 
caped notice, and which appears to 
resemble potassium quite as much as 
caesium does. 

The platinum salt of caesium is with 
much more difficulty soluble in water 
than that of potassium. If we atteinpt 
to separate the latter from the fermer 
by repeated boiling with water, we 
find that in proportion as the quantity 
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of potassium diminishes, and the con- 
tinuous potassium spectrum between 
Ka alpha and Ka beta becomes faint, 
new lines appear, and among these in 
particular two very intense ones in 
the violet between Sr delta and Ka beta. 
A point is soon reached at which the 
quantity of potassium is no longer 
diminished by boiling with water. 
This occurs when the united atomic 
weight of the metals combined with 
chlorine and platinum is 109 (H=-1). 
If, now, a mixture of the hydrates of 
potassium and caesium be prepared 
from the platinum compounds, and 
about a fifth of this mixture be con- 
verted into carbonate, then absolute 
alcohol will abstract from the dried 
mixture almost exclusively hydrate of 
caesium. If this operation be repeated, 
a limit is at length reached at whic: 
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that which is dissolved in the alcohol 
has a constant composition. This oc- 
curs when the atomic weight has risen 
from 109 to 123.4 (H=1). The sub- 
stance which possesses this enormous 
atomic weight (next to gold and 
iodine, the greatest known!) forms a 
deliquescent hydrate, as caustic as hy- 
drate of potassium; it forms an equally 
deliquescent carbonate, which, at or- 
dinary temperatures, is soluble to the 
extent of 10 parts in 100 of absolute 
alcohol; and an anhydrous nitrate, 
which crystallizes, not rhombic, like 
nitre, by hexagonally, and by a hemi- 
edral form, is isomorphous with ni- 
trate of sodium, etc. 


The spectrum of this substance, 
purified up to an atomic weight of 
123.4, shows the blue caesium lines 
with great intensity, but the violet 
lines of the unpurified substances 
(atomic weight 109) so faintly, that 
a slight addition of chloride of potas- 
sium, which scarcely affects the lines 
Cs alpha, makes them disappear at 
once, on account of the brightness of 
the ground produced by the potassium. 


The few grammes of material for this 
investigation were obtained from 44,- 
000 kilogrammes of the Diirkheim 
mineral water. By a repetition of the 
process, from 150 kilogrammes of 
Saxon lepidolite, there was obtained 
by the first treatment with chloride of 
platinum, a product which exhibited 
the violet lines between Sr Delta and 
Ka deta with the utmost intensity, but 
no traces of the lines Cs alpha. If this 
platinum salt from lepidolite had been 
a mixture of the caesium and potas- 
sium compounds, the blue lines Cs 
alpha must have been visible along 
with the violet ones, because in the 
product obtained from the Diirkheim 
water, the violet ones disappear, first 
on the addition of chloride of potas- 
sium, and the caesium lines much later, 
and, indeed, only when the potassium 
salt is in very great excess. It follows 
that there must exist, besides, potas- 
sium, sodium, lithium, and caesium, 
yet a fifth alkali metal, which occurs in 
Dirkheim, Kreuznach, and other min- 
eral springs, in small, but in lepidolite 
in larger quantities. 


Element 87 


EVIDENCE OF THE PRES- 
ENCE OF ELEMENT 87 in Samples 
of Pollucite and Lepidolite Ores, by 
Fred Allison and Edgar ]. Murphy, 
Alabama Polytechnic Institute, Janu- 
ary 11, 1930, published in the Physical 
Review, February, 1930. 


_1Atomic weights of the elements were 
imperfectly known in 1861. Gold is ex- 
ceeded in atomic weight by mercury, lead, 
and bismuth, all well known at that time, 
and iodine is also exceeded by barium. 
Bunsen was working with a mixture of 
cesium and rubidium. The weight of 
cesium turned out to be higher than that 
of his heavier fraction, that of rubidium 
lower than his lighter one. 
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> ELemenr 87 is peculiarly well placed 
in the periodic table for detection by 
a new and very sensitive method re- 
ported by us. (Phys. Rev. 35, 124 
(1930).) We have accordingly made 
a search for this element in samples of 
pollucite and lepidolite ores supplied 
by the Research Laboratory of the 
General Electric Company, and we 
have consistently found minima at 
points of the scale which correspond 
to an element of the atomic weight 
and the valence ascribed to eka- 
caesium. We have studied the sub 
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stance in the chloride, sulphate, ni- 
trate and hydroxide compounds, in 
each case finding the minima at points 
of the scale characteristic of an ele- 
ment of the chemical equivalent of 
eka-caesium. Since the same element 
in different compounds produces its 
characteristic minima of light at dif- 
ferent points of the scale, the fact that 
minima are observed in each of the 
four compounds at the points appro- 


priate to element 87 affords evidence 
of considerable weight for its presence 
in the sample under test. The element 
appears to have several isotopes, as 
judged by the number of its charac- 
teristic minima. The method employed 
is sufficiently delicate to detect less 
than one part of a compound in 1('° 
parts of water. The work is stil! in 
progress. 


Allison’s Method 


THE DIFFERENCES IN THE 
TIME LAGS OF THE FARADAY 
EFFECT BEHIND THE MAG- 
NETIC FIELD IN VARIOUS LIO- 
UIDS by ]. W. Beams and Fred Alli- 
son, University of Virginia, in Physi- 
cal Review, Vol. 29, p. 161, Jan. 1927. 
Abstract. 


> PLaNne povarizep light from a zinc 


spark was passed through two liquid 
cells in succession. At the same time 
the current impulse through the spark 
passed, through leads of variable 
length, to oppositely wound solenoids 
surrounding the cells, where the mag- 
netic fields rotated the plane of po- 
larization of the light. By a proper 
adjustment of the positions of the 
cells and of the length of the lead 
wires it was possible to secure equal 
and opposite rotations of the plane of 
polarization in the two cells. Another 
liquid was then placed in one of the 
cells and its position changed until 
again the rotations were balanced. The 
distance the cell had to be moved, 
divided by the velocity of light, gave 
the difference in the time lag of the 
Faraday effect in the two liquids. The 
lag in carbon bisulfide behind that in 
hydrochloric acid was 0.3 X 10~® sec. 
The lags in the following liquids be- 
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hind that in carbon bisulfide were 
found to be (in 10~® sec.): carbon tet- 
rachloride 1.1; water 1.1; benzene 1.9; 
xylene 2.1; chloroform 2.4; toluene 2.5; 
amyl alcohol 4.0; bromoform 4.1. The 
precision of the results is about 0.3 » 
10—® sec., depending somewhat upon 
the liquid. 

A MAGNETO-OPTIC METHOD 
OF CHEMICAL ANALYSIS by Fred 
Allison and Edgar ]. Murphy, Ala- 
bama Polytechnic Institute, in Physi- 
cal Review, Vol. 35, No. 1, p. 124, Jan. 
1, 1930. 
> Tuis Is A REFINEMENT of a method 
previously reported by one of us. Each 
chemical compound produces a mini- 
mum of light at a point characteristic 
of the compound. The surprising re- 
sult has been found that this character- 
istic minimum does not disappear un- 
til the concentration has been reduced 
to less than one part in 10%, The 
method thus affords a very sensitive 
and rapid means of chemical analysis. 
A large number of such analyses has 
been made. The presence of com- 
pounds, instead of elements, is de- 
tected. Each inorganic compound is 
characterized by either a single mini- 
mum or two or more close minima. 
The number of these minima, with 
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few exceptions, is the same as the 
number of known isotopes of the 
metallic element of the compound. The 
investigations have been confined to a 
number of organic liquids and an ex- 
tensive series of nitrates, chlorides, 
sulfates and hydroxides in solution. 


The positions of the minima are some 
inverse function of the chemical 
equivalent of the metallic element of 
the inorganic compounds. The effect 
is no doubt a time effect, but a com- 
plete interpretation must await further 
investigations, which are in progress. 


Who's Who Among the Alkalies 


Sir Humpury Davy (1778-1829) 
was one of the first scientists to in- 
vestigate the relationships between 
electric and chemical phenomena. By 
electrolysis he isolated the metals from 
the only two alkalies known at the 
time. Best known today for his spon- 
soring of Michael Faraday, Davy was 
famous in his lifetime as the discoverer 
of laughing gas for anaesthesia and 
the inventor of the miner’s safety 
lamp. A silver dinner service given 
him by mine owners of Newcastle 


eventually provided the Davy medal, 
frst awarded to Bunsen and Kirch- 
hoff for spectrum analysis. 


JoHANN Avucust ArFvepson (1792- 
1841) was a Swedish mineralogist 
who set himself to determining the 
constitution of a number of the rarer 
ores found in his native country. In 
one of them he found the lightest of 
the alkalies. 

RosertT WILHELM VON BUNSEN 
(1811-1899) and Gustav Robert Kirch- 
hoff (1824-1887) were one of those 
teams which, not unlike Gilbert and 
Sullivan in a different field, accom- 
plished more together than either did 


alone, although each was competent in 
his own right. The discovery of Cesium 
and Rubidium was the immediate re- 
ward brought them by their newly in- 
vented tool, the spectroscope. 


Frep ALLison (1882- ) and his 
co-workers have applied an entirely 
new tool to the search for unknown 
elements. None of the other alkalies 
was predicted. All were discovered 
before Mendeleeff worked out the 
Periodic Table. But elements 85 and 
87 are known in theory, and merely 
await recognition. They are heavy, 
rare and most probably radio-active. 
Traces of them will be identified long 
before anyone goes to the monumental 
amount of trouble necessary to con- 
centrate any large quantity of their 
compounds for chemical analysis. 
Claims of discovery of these elements 
have come from other workers both in 
America and Europe. We give here a 
few of the steps Allison has reported 
in the development of his delicate 
magneto-optic method of analysis. 
Element 87 he has named Virginium, 
for the state and university of Virginia 
where he started his work . 


Rutin, a new rare drug found in tobacco, is readily obtainable 
from the bright or flue-cured type; in clinical tests it is effective 
in treating a condition called capillary fragility associated with 


high blood pressure. 


About one-third of the world’s sugar supply comes from the 


Western Hemisphere. 
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DDT, Sulfa Drugs and Other 
Substances Help Agriculture 


Plant Ills Get Chemical Treatment 


Some of the latest developments in 
the application of chemistry to the pro- 
tection of vegetable, farm and forest 
crops were told at the recent Cincinnati 
meeting of the American Phytopatho- 
logical Society. 

DDT for Potato Pest 


> DDT nas appep another of man’s 
insect foes to its list of conquests. This 
time it is the potato leaf-hopper, seri- 
ous pest in many commercial potato- 
growing areas. The story was told by 
Dr. J. W. Heuberger and D. O. Wolf- 
enbarger of the Delaware Agricultural 
Experiment Station. 


The DDT was used as an addition 
to two different fungicidal sprays, as 
well as alone. It had no effect on the 
fungi that attack growing potato plants 
when used alone, but it did keep the 
number of leaf-hoppers down to less 
than a seventh of the number found 
on untreated control rows, when used 
either alone or mixed with the fungi- 
cides. DDT-treated potato plants, the 
two researchers reported, “were taller, 
broader, darker green in color; also, 
the leaflets were flatter (less cupped) 
than when untreated or when the 
fungicides were used alone. No foliage 
injury was observed when DDT was 
used.” 

The same two workers also reported 
outstanding results with a new com- 
pound, zinc dimethyl dithiocarbamate, 
which had better effects than several 
of the best compounds now in general 
use against both the leaf-hopper and 
two destructive fungi, on tomatoes and 
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potatoes. Dr. J. D. Wilson, of the Ohio 
Agricultural Experiment Station at 
Wooster, confirmed the fungicidal 
value of the same compound, as ap- 
plied to celery, as well as potatoes and 
tomatoes. 


Making Poison Dust Stick 

> Poison pusts, applied to kill insects 
and banish disease fungi, have the ad- 
vantages of easy and rapid distribu- 
tion, but are handicapped by their 
tendency to wash off the leaves too 
readily when it rains. Dr. R. D. Wat- 
son of the Texas Agricultural Experi- 
ment Station has obtained good results 
when fine clay and a sulfonated oil 
were mixed with the toxic dust. A 
more uniform, more economical spread 
was obtained, and even after a three- 
inch downpour of rain there was “an 
evident residue on leaves.” 


Fungus “Guinea Pig” 

> Secection of one plant-disease 
fungus, the causal organism of snap- 
dragon rust, as a “guinea pig” for test- 
ing the efficacy of various spray com- 
pounds, was described by Dr. S. E. A. 
McCallan of the Boyce Thompson In- 
stitute for Plant Research. 

One chosen variety of snapdragon is 
grown in greenhouses, and the plants 
are inoculated with the disease. Inten- 
sity of the resulting outbreak can be 
quantitatively determined. Then the 
various sprays under test can be tried, 
one kind or concentration to each 
plant, and results again quantitatively 
measured. This gives a means of com- 
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parison between different kinds of 
fungicides, on a more exact basis than 


has hitherto been possible. 


Sulfanilamide Against Virus 

> Protection of a plant against a 
virus disease was accomplished with 
a sulfa drug, for what appears to be 
the first time on record, in experiments 
at the Connecticut Agricultura! Ex- 
periment Station, New Haven, re- 
ported by Ernest M. Stoddard. 


The plants used in the experiments 
were young peach trees, the virus with 
which they were inoculated was the 
one that causes the so-called X-disease, 
and the sulfa compound bears the 
rather formidable name, p-aminoben- 
zenesulfanilamide. Injected into the 
cut end of the main stem at a concen- 
tration of one part in 2,000, this drug 
entirely prevented the development of 
the disease in 45 inoculated trees; and 
in other concentrations it reduced the 
infection by nearly four-fifths. 

The young trees, like some human 
patients, showed certain unfavorable 
reactions to the drug. These ill effects, 
Mr. Stoddard found, could be largely 
eliminated by the addition to the solu- 
tion of one of two kinds of sugar, mal- 
tose or dextrose. On the other hand, 
the beneficial effects of the drug were 
cancelled when an organic acid, p- 
aminobenzoic, was added. This effect 
had already been observed on the 
germ- and fungus-stopping properties 
of the drug. 

Benzene Protects Cabbage 

> Younc cassace plants are protected 
against a mildew enemy by means of 
benzene vapor, in experiments de- 


scribed before the meeting by Dr. H. 
H. Foster and Dr. J. A. Pinckard of 
the Mississippi Agricultural Experi- 
ment Station at Crystal Springs, Miss. 

The seedling plants were kept under 
a close canopy of wet cloth. Suspended 
on threads were half-ounce wads of 
cotton, which were soaked in benzene 
three nights a week for a month. As 
long as the air over the plants was 
given this benzene treatment at these 
close intervals, the disease could make 
ro headway. As soon as the treat- 
ments were stopped, mildew became 
epidemic. 

Dr. Pinckard succeeded in control- 
ling a similar disease among tobacco 
seedlings by a benzene-vapor treat- 
ment, several years ago. 


Prevents Potato Sprouts 


> Porators can be prevented from 
sprouting in the cellar by spraying 
them with the right kind of chemical 
compounds, John E. Thomas and Prof. 
A. J. Riker of the University of Wis- 
consin have reported to the American 
Phytopathological Society. This nat- 
ural but disadvantageous behavior of 
the tubers, late in the storage season, 
is the cause of large annual losses, 
which the experimenters were seeking 
means to prevent. 

Best compound for the purpose, the 
two men found, is one of the growth- 
controlling hormones, the methy! ester 
of alpha-naphthaleneacetic acid. This 
can be applied as a spray, a dust, or an 
emulsion. Nine-tenths of a gram per 
bushel is sufficient; which works out 
as about three ounces of the chemical 
for 100 bushels of potatoes. 


Tar acids of domestic origin have been found suitable in India 
for making resin adhesives. 
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An Enlightening Survey by 
a Leading California Chemist 


The Task of the Organic Chemist 


by G. Ross Ropertson 


Reprinted from Science tN THE UNIVERSITY 


A volume published in 1944 in commemoration of the 75th anniversary of the 
founding of the University of California. 


> AccorD1NG to a rough estimate based 
on published records, there have now 
been “discovered” about 450,000 or- 
ganic chemical compounds. In 1883 
the number was but 15,000; in 1910 it 
was 150,000; in 1936, 350,000. Most of 
this collection has been amassed by in- 
vestigators in universities and research 
institutes. If one might delve into the 
confidential records of Imperial Chem- 
ical Industries, Ltd., Interessen Ge- 
meinschaft Farbenindustrie A.G., or 
E. I. du Pont de Nemours and Coim- 
pany, substantial additions to the list 
would undoubtedly come to light. 

The publications describing this 
mass of work are rapidly becoming the 
despair of chemical libraries. Beil- 
stein’s colossal Handbook of Organic 
Chemistry, now in its fourth edition, 
attempts to keep abreast of the task 
of abstracting this material in brief. 
Although Beilstein’s publisher has now 
fallen twenty-four years behind cur- 
rent reports of laboratory work, the 
price of his Handbook has already 
passed $1,800. 

The term “discovery” aplied to a 
chemical compound of carbon was 
particularly appropriate in earlier per- 
iods of the world’s history, when sci- 
entists of a primitive sort literally dis- 
covered such useful things as camphor, 
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alcohol, and sugar. Even today it is 
significant in such projects as the iden- 
tification of vitamin K and penicillin. 

In modern industrial technology a 
new compound may turn up by acci- 
dent; for example, the beautiful new 
phthalocyanine pigment which will 
stand red heat. Most of the prolific 
family of organic compounds, how- 
ever, are the result of a definite syn- 
thetic program calling for precise 
chemical architectural design as well 
as competent service from the scientific 
building contractor. At least, such has 
been the fashion since September, 1860. 


The date which marked the emer- 
gence of organic chemistry from chaos 
to order would have been 1811, and 
not 1860, had it not been for the iner- 
tia of the human mind. It was in 1811 
that the obscure Italian physicist 
Avogadro gave to the world the un- 
interesting but extremely important 
statement that equal volumes of gases 
contain equal numbers of molecules. 
No one paid any attention to Avo 
gadro. As a result, organic chemists 
muddled along for forty-nine vears 
without realizing that the key to the 
riddle of chemical formulation lay be- 
fore them. Not even HoO, the formula 
of water, was established; some learned 
scholars insisted that it should be HO. 
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At the close of a particularly dull 
international chemical convention in 
Karlsruhe in the fall of 1860, Stanis- 
lao Cannizzaro, a bright young chem- 
istry professor from Genoa, distributed 
copies of propaganda pamphlets draw- 
ing attention to his old compatriot 
Avogadro. Most of the pamphlets 
reached the wastebasket, but a few 
competent chemists read and learned. 


What they read was not nominaliy 
“organic” chemistry, but rather a pruof 
establishing the relative weights of the 
atoms of which the submicroscopic 
molecules of sugar, alcohol, morphine, 


and so forth, are composed. It was as 
if a secret code for communications 
had been broken, resulting in a flood 
of clarified knowledge. 


The Structural Formula 


So came to light the structural for- 
mula and its limitless opportunities for 
variation in design. It became possible 
to specify a particular arrangement of 
atoms which meant a useful drug, a 
gorgeous dye, or a patent insecticide; 
and, more important, to demenstrate 
the course of manufacture in the lab- 
oratory or manufacturing plant. W:th- 
out such chemical architecture the con- 
version of ineffective natural gasoline, 
whose molecular design is suggestive 
of strings of beads, into modern avia- 
tion gasoline, designed more like 
bunches of grapes, would have been 
impossible. 

Like most scientific analogies, the 
bead-string and grape comparisons are 
inadequate. Atoms of carbon, hydro- 
gen, oxygen, nitrogen, and a very few 
other chemical elements found in or- 
ganic compounds, may be intercon- 
nected in much more complex patterns, 
in chains both open and endless, simple 
and branched. Each arrangement, ab- 
solutely precise with respect to num- 
ber, weight, and volume of constituent 
parts, and with respect to connections, 
represents a chemical compound, and 
may occasionally represent a new ten- 
million-dollar industry. 

The number of different arrange- 
ments of atoms in molecules may not 
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be infinite, but it certainly is large. Not 
long ago a chemist who apparenily 
derives entertainment from mathema- 
tics demonstrated that there could be 
62,491,178,805,831 different com- 
pounds of carbon and hydrogen, every 
one of which has the condensed chem- 
ical formula CypHxge. Each of these 
would obey the chemical laws relating 
to possible interatomic connections. 
This already astronomical compu- 
tation, which refers only to the 40-82 
combination, may be repeated for 
thousands of other condensed formu- 
las, and always with a total count of 
impressive proportions. Following so 
preposterous an inventory of possibili- 
ties, one may introduce oxygen and 
nitrogen into the game, and then the 
arithmetic really begins to expand. For 
every one of these chemical com- 
pounds a perfectly definite “blueprint” 
or structural formula may be laid out 
without laboratory trial, though not 
always with assurance of success in 
actual production. The chemical ar- 
chitect may thus produce a beautiful 
series of pictures covering all reason- 
able possibilities. Unfortunately, he 
has difficulty in telling which theo- 
retical picture belongs to a given newly 
discovered organic compound. 





Photography of Small Things 


Many a pioneer in organic chemis- 
try has wished that he might turn a 
supermicroscope upon an unknown 
substance before him and actually see 
the details of individual atoms. Years 
of laboratory practice supported by 
blind but well-directed logic had al- 
ready told him what kinds of atoms 
and what relative numbers of these 
atoms existed in the uniform mole- 
cules massed indistinguishably before 
his eyes; but the absolute size and ar- 
rangement of these atoms called for 
more scientific aid. 


Eventually it was Millikan, through 
the famous oil-drop experiment, who 
indirectly told the organic chemist the 
sad news about the size of his mole- 
cules. From Millikan’s figures, and 
later from X-ray spectography, one 
finds, for example, a molecule of the 
common drug aspirin to be only nine 
Angstrom units long. This means that 
no less than 28,000,000 aspirin mole- 
cules laid end to end would be re- 
quired to span the distance of one 
inch. Or, getting down to really little 
things, the average distance from cen- 
ter to center of the individual atoms 
in that molecule will run about 
1/150,000,000 or an inch. Unfortun- 
ately for the would-be chemical mi- 
croscopist, the shortest waves of visible 


light run more than 3,000 Angstrom 
units in wave length, rendering visual 
perception or even photography of the 
individual molecule by conventional 
technique entirely impossible. A 9- 
Angstrom-unit molecule on a 5,000- 
unit wave of visible light disturbs the 
light about as much as a cork bothers 
the waves of the open Pacific. 


The chemist was thus completely 
baffled. He was therefore compelled to 
devise extensive and ingenious, but 
very tedious, experiments from which 
he could reason what the structure of 
molecules must be. It often required 
ten years or more to work out the con- 
figuration of a molecule which cou!d 
have been comprehended in less than 
one hour if the chemist had been able 
to use the technique of the botanist 
with a powerful microscope. The bril- 
liant dyestuff magenta, whose mole- 
cular structure was attacked by some 
of Germany’s leading chemists about 
1860, was not deciphered until 1878, 
when at last the great scientist Emil 
Fischer was able to write down the 
graphic formula. Next came the short- 
er task of learning how to make the 
substance most effectively in the lab- 
oratory. Only then could the chemical 
engineers and manufacturers rush into 
the long-awaited production program. 


Electron Optics 


Sentenced to a lifetime of blind ex- 
perimentation, the researcher in or- 
ganic chemistry was deeply stirred by 
the comparatively recent announce- 
ment of the electron microscope, which 
breaks over the barriers heretofore 
prohibiting high-powered magnifica- 
tion. Electron beams are focused by 
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means of a magnetic field simulating 
a lens, instead of light beams through 
a glass lens. In theory at least, the new 
instrument permits resolution of ob- 
jects distant from each other not 5,000 
Angstrom units, but down to 1 Ang- 
strom unit or less. Such an achieve- 
ment would render the details of a 
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molecular atom cluster distinguishable. 

Four years ago no scientist of repute 
would have risked the prediction that 
the electron microscope would ever 
produce a photograph in which two 
atoms, 14 Angstrom units apart, could 
be distinguished as two separate ob- 
jects. But the campaign toward just 
such a goal is in vigorous progress, 
whether the researchers publicly ad- 
mit it or not. The investigators have 
long passed the stage where they dis- 
play, with pride, photographs which 
merely demonstrate that electron reso- 
lution is superior to light resoluiton. 

At the present writing the electron 
microscopist is far below the boundary 
zone of resolution by light, and is 
already able to distinguish objects 
only 40 Angstrom units apart. The 
path of research from 40 units to 1 
unit, however, presents obstacles in- 
surmountable with present-day tech- 
nique. The necessity of high voltage, 
which destroys the object whose 
photograph is desired; difficulty in 
producing the stable, highly constant 
magnetic field needed for creation of 


an unblurred photographic image; 
difficulties of working in a high vacu- 
um—all these grow in significance as 
magnification is increased. It is true, 
nevertheless, that submicroscopic virus 
molecules, which to the chemist are 
objects of giant size, have already been 
photographed; but the journey from 
a virus molecule to an aspirin mole- 
cule, electronically speaking, will be 
long, weary, and discouraging. The 
scientist who finally gives the organic 
chemist the instrument in which he 
can photograph the ordinary small 
molecule, be it sugar, vitamin, or 
strychnine, will have achieved some- 
thing far beyond any Nobel Prize 
accomplishment yet recorded. The 
present writer humbly ventures the 
guess that the first photographic revel- 
ations of atomic linkages will not be 
conventional facsimile pictures, but 
rather some new types of electronic 
photographs from which the organic 
chemist can interpret structure just 
as he has reasoned without visual evi- 
dence in past years. Like X-ray spec- 
trograms, they will not look like struc- 
tural models portrayed in textbooks. 


Organic Chemistry in War and Peace 


For those who would appraise the 
value of research in dollars and cents 
there are illuminating data, particu- 
larly in America since August 4. 1914, 
when the sudden advent of the British 
naval blockade revealed the provoking 
fact that Germany had an industrial 
monopoly in organic chemicals. After 
a period of commercial panic early in 
World War I, American chemists at- 
tacked the problem in earnest. So great 
were the results that World War II, 
opening with the same blockade pro- 
gram, scarcely caused a flicker in the 
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American organic chemical market. 
Not until the entry of the United States 
into the war did a real commercial 
problem appear in the field, and that 
only in common with all other ma- 
terials which had military value. 

An interesting phase of the organic 
chemical boom of the past quarter 
century is revealed in comparative 
prices. The following table gives ex- 
amples of prices just before the start 
of each war, and those a few months 
after the entry of the United States 
into each war. 
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June Oct. Aug. May 

Chemical 1914 1917 1939 1942 
Acetone, lb. $ 0.11 $0.36 $0.06 $0.083 
Alcohol, 
' Wood, gal. .46 1. 28 28 
Amy] acetate, 

gal. : 75 
Benzene, gal. . : le 
Citric acid, lb. . ‘ sb | Oe 
Glycerine, lb. . : —<— = 
Urea, lb. d 04 .04 
Phthalic 

anhydride, 

lb. 6.00 — 
Butyl 

alcohol, 

lb. 69.00 — 11 123 

The last three, with almost ridicu- 
lous inconsistency, are typical of a 
long list of chemicals which were aca- 
demic curiosities in 1914, but which 
move in carload lots today. When one 
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observes that the stipend of common 
labor rose from $2 per day to $4 and 


even $6 during the interval between 
1914 and 1939, the chemical record is 
significant. It means that such con- 
cerns as Dow, Monsanto, Carbide, 
Cyanamide, Du Pont, and Commer. 
cial Solvents not only created new or- 
ganic compounds, but through exten- 
sive research labors improved quality, 
yield, and speed of output with such 
conspicuous success that the industry 
rode through the unhappy ‘thirties 
with an advance instead of the re- 
trenchment witnessed in many staple 
industries. 


In 1937 the American chemical in- 
dustry spent $4.30 out of each $100 
of its sales of organic chemicals on 
research. No other manufacturing en- 
terprise approached this figure. The 
steel industry spent 50 cents, petrol- 
eum 40 cents, while others, such as 
paper, food, and leather, spent far less 
than even these lower values. Bur let 
us return to laboratory programs in 
pure science. 


The Role of the Physical Chemist 


Near the turn of the century some 
chemists grew impatient with the Ger- 
man style of program calling for more 
and more synthetic compounds. A few 
of the more extreme thinkers in the 
group began, “off the record,” to make 
sarcastic comparisons with the art of 
breeding guinea pigs. They observed 
that at least 95 per cent, meaning about 
95,000 of the known compounds, had 
not yet come into any practical use. 
Instead of making more compounds, 
they preferred to investigate the habits 
of a few substances. 

This new group, styled physical 
chemists, were not taken too seriously 
by the German technical authorities. 
Chemistry was organic chemistry. 
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Even in the year 1938 one found in 
Heidelberg and Munich that the phy- 
sical chemist was set aside in an “in- 
stitute” by himself, and could be quite 
confident that he would never be di- 
rector of the university chemistry de- 
partment. 


For the first third of the twentieth 
century, roughly speaking, the physi- 
cal chemist and the organic chemist 
went their separate ways. The physical 
chemist considered his colleague to be 
somewhat more of an artisan than a 
fundamental scientist, while the or- 
ganic chemist was confident that the 
physical chemist spent so much time 
on theory that he never did anything 
practical with organic compounds. 
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It is perhaps not surprising that the 
United States, newest major center of 
chemical thought, took the leadership 
in the new science of physical chemis- 
try, and holds it today. California in 
particular was outstanding through 
the leadership of Gilbert N. Lewis and 
Arthur A. Noyes. In 1920 or 1925 no 
one in chemical circles would have 
thought of either of these scientists as 
a researcher in organic chemistry. To 
Lewis, however, goes the credit for 
presenting, in 1916, a concept nomin- 
ally belonging to physical chemistry 
but later proving to be most fruitful 
in the interpretation of organic chem- 
istry. 


Prior to Lewis, the organic chemist 
was satisfied to spread out upon paper 
a group of capital letters representing 
atoms of carbon, hydrogen, and so on, 
and then to insert connecting lines be- 
tween these letters to represent bonds 
holding the atoms together in a chem- 
ical compound. Such was the struc- 
tural formula. No one concerned him- 
self greatly with the physical meaning 
of these interatomic bonds. To be quite 
frank, even today the hormone or vita- 
min researcher, absorbed in the task 
of isolating and deciphering rarer and 
rarer natural compounds, is prone to 
be impatient and inconsiderate of the 
modern lore of electronic bonds 


Mechanism of Chemical Reactions 


Following the original suggestion of 
Lewis, it was soon universally con- 
ceded that the chemical bond is in 
some way to be identified as a pair of 
electrons. From this concept has grown 
a new body of knowledge dealing with 
chemical bonds, in which another 
California physical chemist, Linus 
Pauling, has taken the lead. As a re- 
sult of this activity the two branches 
of chemistry, organic and physical, 
have come together. Inspired by Lewis 
and Pauling, a new tribe of young sci- 
entists in chemistry, well grounded in 
the art as well as the extensive detailed 
facts of organic chemistry, have come 
upon the scene. These young scien- 
tists are not primarily interested in the 
new chemical guinea pigs for pigs’ 
sake. They are, instead, directing their 
attention to the processes by which 
molecular structure is changed; they 
seek to unravel the mechanism by 
which chemical bonds are made and 
broken. 
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One can almost hear a vigorous pro- 
test from organic chemists of former 
days, such as Williamson of London, 
von Baeyer of Munich, or Nef of Chi- 
cago, at the assumption that study of 
the mechanism of chemical reactions 
is just a modern idea of the ninetzen- 
forties. Hundreds of pages were writ- 
ten twenty, forty, and sixty years ago 
in which the supposed maneuvers of 
atoms from molecule to molecule were 
outlined. A hydrogen atom wandered 
from its companion carbon atom over 
to an oxygen atom; then the atomic 
chain broke and a piece moved over 
to a new position; a new chemical bond 
appeared in such a place—so ran the 
paragraphs of supposed explanation. 

In the light of modern physical 
chemistry most of these historic ex- 
planations were pure speculation. 
Their value was largely pedagogical 
and inspirational. They were not based 
upon dependable scientific measure- 
ments. To be sure, the present-day in- 
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vestigators, like their predecessors, do 
not hesitate to picture atomic maneu- 
vers, but their analysis of chemical 


strategy is based on new tools an | new 
techniques, prominent among which 
is the science of kinetics. 


Speed of Chemical Reaction 


One of the most useful tricks of the 
kineticist is his scheme of dissecting 
what looks like one chemical process 
into two, three, or even four successive 
reactions. The researcher then usually 
discovers that one of these atomic 
moves is surprisingly slow. It is thus 
revealed as the “bottleneck” of the 
whole scheme, and may be responsible 
for the notorious inefficiency of the 
synthetic process under investigation. 

Reaction-rate experimentation is not 
always personally convenient. Perhaps 
an instrument must be read hourly for 
a continuous stretch of thirty or forty 
hours, necessitating the addition of a 
reasonably comfortable cot and an 
alarm clock to the laboratory equip- 
ment. The old-fashioned organic 
chemist, if not too feverishly enthusi- 
astic, could interrupt his researches at 
normal bedtime. If he had not ob- 
tained a product by that time, he 
might continue next day. If the pro- 
cess did not go well, he simply re- 
ported the procedure as impractical. 
What he often overlooked, by contrast 
with the modern physical-organic 
chemist, was the possibility that his 
recalcitrant reaction was merely slow, 
not impossible. Thus came to the fore 
the science of catalysis, in which meth- 
ods of accelerating slow processes are 
of critical importance. 

Still more subtle is the problem 
arising where two or more competing 


chemical reactions may take place in 
one reaction mixture of organic chem- 
icals, particularly where the desired 
reaction is slow and the undesired pro- 
cess fast. This situation was exempli- 
fied in a recent brilliant industrial 
development in a California petroleum 
laboratory where the knotty problem 
of synthetic glycerol (glycerine) was 
untangled virtually by a neat practical 
application of physical-organic chem- 
istry. 

The organic compound propylene, 
cheaply obtainable in huge quantities 
from petroleum-cracking plants. was 
known to react with chlorine in a 
classical manner, leading to a rela- 
tively unimportant product. By appro- 
priate alteration of physical conditions 
the industrial research staff has speeded 
up—telatively—another action which 
leads to glycerol, leaving the expected 
classical reaction harmlessly behind. 
Unfortunately for the present market 
the chlorine required in the new pro- 
cess has been held up by military 
priority regulation; but with the re- 
turn of international peace the new 
synthetic glycerol is expected to serve 
as a long-desired commercial balance 
wheel to stabilize the price of the com- 
pound and encourage manufacturers 
to build industries upon glycerol as 
they dared not do under the fickle 
market conditions of the past. 


Useful and Useless Compounds 


The inference that 95 per cent or 
more of known organic compounds 
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are useless may seem valid from the 
standpoint of the ultimate consumer, 
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but it draws a loud protest from the 
organic chemist. Not all useful things 
are in retail stores. 


When an investigator tries to iden- 
tify a complex natural substance, he 
often pulls the unknown molecule to 
pieces, isoaltes and purifies the pieces, 
and then searches for data on these 
fragments. It is then very convenient 
to have a depository, a chemical mu- 
seum, let us say, containing scores of 
thousands of well-described com- 
pounds ready for comparison. Once 
these fragments are recognized, the 
main problem is well along toward 
solution. It is not even necessary to 
have the actual substances at hand. 


Chemistry on 


In earlier days the seeker of natural- 
ly occurring organic compounds chose 
substances obtainable in abundance, 
such as tartaric acid from grapes or 


nicotine from tobacco. There was 
ample material for the quantitative 
chemical analysis necessary to estab- 
lish the condensed or empirical for- 
mula. Such an analysis required 
scarcely one-half gram, or about one- 
sixtieth of an ounce, for the two check 
determinations. With the advent of 
twentieth-century research on vitamins 
and hormones there was introduced 
perforce a new style of chemistry on 
an almost microscopic scale. The rec- 
ords of research on the auxins, or 
plant-growth hormones, offer a strik- 
ing illustration of material on a small 
scale versus costs on a large scale. 
During the period 1930-1935 in- 
clusive, Kégl, Haagen-Smit, and as- 
sociates in Holland spent $56,000 
(American cost equivalent) on the 
isolation and identification of auxins 
A and B, organic compounds whose 
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Accurate descriptions, traced through 
Beilstein, do very well. 


It was in this manner that R. R. 
Williams, an American investigator, 
finally solved the mystery of vitamin 
Bi, ending twenty-six years of patient 
research by many chemists and open- 
ing the present era of widespread pub- 
lic vitamin consumption. Williams 
found that common photographers’ 
sudium sulfite would neatly split the 
B,; molecule into two parts. By trim- 
ming these parts he was able to produce 
substances which could be identified 
in chemical literature. It is thus pre- 
sumptuous to declare that any organic 
compound is entirely useless. 


a Small Scale 


remarkable power of stimulating plant 
growth had been observed by Went, 
the plant physiologist associated in the 
investigation. The total yield of auxin 
A for the six years was approximately 
700 milligrams; of auxin B, about 300. 
This output of crystalline hormones 
totals about one-thirtieth of an ounce, 
and if piled together would not have 
filled a small teaspoon. By old-fash- 
ioned reckoning there would have 
been enough auxin A for about three 
analyses, and by skimping a bit one 
might have performed the necessary 
two analyses on the 300 milligrams of 
auxin B. But so wasteful a perform- 
ance would have left nothing for the 
real scientific campaign to decipher 
the structural formula. After all, the 
whole proposal for analysis is absurd 
since Kégl and Haagen-Smit never 
had enough material in one single 
year to perform a full-scale determina- 
tion, and would have been reluctant 
to save up material lest the earlier sup- 
ply deteriorate in storage. Actually the 
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auxin problem was solved in brilliant 
style, but the solution would have been 


impossible but for the prior research. 


of Fritz Pregl of the University of 
Graz, Austria. 

In 1923 a Nobel Prize was awarded 
to Pregl for a seemingly simple feat of 
laboratory technique. Pregl merely 
cut the size of an analytical sample 
from 200 milligrams to 2 milligrams. 
To permit such an operation the fa- 
mous Kuhlmann chemical balance, 
sensitive to 0.001 milligram, or about 
1/30,000,000 of an ounce, had to be 
invented. Of course such a cold arith- 
metical summary of Pregl’s accom- 
plishment does not begin to do justice 
to the beautiful technique developed 
by the Austrian investigator. 


Thus heralded to international fame, 
Pregl attracted students from research 
laboratories the wide world over. The 
master himself is dead and his luckless 


university has been thrust into aca- 
demic oblivion by political tyranny, 
but Pregl’s disciples have carried his 
technique of microanalysis into their 
laboratories throughout America. 

A little simple arithmetic will re- 
veal the value of Pregl’s technique to 
Kogl and Haagen-Smit with their 
precious 1,000 milligrams of auxins. 
Even more grateful for such assistance 
must have been Richard Kuhn, the 
research genius of Heidelberg who 
analyzed and deciphered vitamin By 
(riboflavin), which is now being put 
into vitamin-enriched bread as well as 
the ubiquitous pills. Kuhn worked up 
the albumin of no less than 33,000 
eggs, from which he finally isolated 
just 100 milligrams of the potent vita- 
min. It is to be remembered that for 
his brilliant achievements with elusive 
organic compounds Kuhn was 
awarded a Nobel Prize in 1939, though 
on orders from Berlin he declined it. 


Large and Small:Atoms 


It is true that the analytical organic 
chemist, trying to decipher molecular 
structure, may curse his luck in having 
to deal with molecules of such minute 
dimensions. To the physiologist, how- 
ever, who thinks of organic chemistry 
as a constructive or operative process, 
the story is very different. 

Recent research in the chemistry of 
of vision has shown that a chemical 
reaction involving only nine molecules 
of ordinary size has been detected by 
the human eye. This leads to a whim- 
sical speculation on the kind of physi- 
ology we would have if atoms and 
molecules of organic compounds were 
larger—large enough to suit the con- 
venience of the chemical microscopist, 
who would like a minimum of 5,000 
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Angstrom units, instead of 14 such 
units between atoms. 

But the physiologist reminds us that 
chemistry is a science of three dimen- 
sions. Cubing 13 gives a space of about 
34 cubic Angstrom units, while cubing 
5,000 yields 125,000,000,000 such space 
units. It is thus evident that the brain, 
or the human retina, or any other 
highly developed living tissue, has 
roughly forty billion times as many 
atoms as the hypothetical matter of 
grosser structure. It would thus be out 
of the question for retina or brain to 
detect and record either the multitude 
of details of visual perception or any 
other of the finely elaborated activities 
which constitute human life if the or- 
ganism were constructed of the larger 
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atoms. In other words, the higher 
ranges of evolution would be chemi- 
cally impossible. Perhaps there is a 


chemical reason why the elephant is 
wiser than the gnat. He is just com- 
posed of more atoms. 


Crystals or Tar 


The conventional, old-fashioned or- 
ganic chemist of 1880, 1900, or even 
1920 insisted on having his solid prep- 
arations crystalline, as evidence of 
purity if nothing else. When luck was 
bad, a variety of molecules appeared 
in place of the single species, and the 
useless mess was characterized as 

r.” Some young researcher, name 
now forgotten, long ago summarized 
the situation briefly: 


Bubble, bubble, little tar! 
How I wonder what you are! 
If I knew I'd famous be. 
Won't you crystallize for me? 


After cursing tars for at least four 
generations, organic chemists finally 
decided that there might be something 
in the idea of variety instead of uni- 
formity in structural formula. They 
suspected, furthermore, that the de- 
spised tar not only contained many 
kinds of molecules, but that these were 
probably very large molecules. It 
proved not difficult to string certain 
molecules together in chains, clusters, 
and checkerwork designs in random, 
extremely variant quantities. In this 
way the precise crystal was replaced 
by the amorphous synthetic resin or 
“plastic” which now so greatly in- 
trigues public interest. 

If the average molecular weight of 
the synthetic resin is kept moderately 
low, a thermoplastic product is ob- 
tained. This material does not melt, 
but merely softens with moderate heat. 
The famous “Plexiglas,” so popular 
for curved shatter-proof windows in 


January 1945 


military aircraft, is a good example. 
If the plastic molecules are allowed 
to grow extensively in three dimen- 
sions, the thermosetting product is ob- 
tained, suitable for distributor caps or 
noiseless timing gears in a hot auto- 
mobile motor. 


The idea of stringing molecules to- 
gether in enormous supermolecules, 
while a late development by mankind, 
is an old story in plant and animal life. 
Cotton, silk, and wool are all excellent 
illustrations, and it was this very fact 
which led the Du Pont research or- 
ganization to attempt an artificial 
counterpart as a possible substitute for 
silk. In the resulting product, nylon, 
one of the characteristic chemical re- 
actions presumably used by the silk- 
worm was employed on a new type of 
synthetic raw material. The import- 
ance of the result is not so much the 
degree of success at the moment by 
nylon in competition with silk; it is 
rather the opportunity to change ma- 
terials or chemical reactions as either 
public experience or laboratory test 
may suggest. Such changes are scarce- 
ly practical when the producer is a 
silkworm. We may therefore predict 
a troubled future for the silk industry, 
and busy days for Du Pont. 


It is of course true that the kineticist, 
the photochemist, the X-ray spectog- 
rapher, the electron-diffraction expert, 
and others physically minded are con- 
tributing valuable testimony to the 
increasingly difficult task of running 
down rarer and rarer organic com- 
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pounds. It must be conceded, however, 
that a hundred years and more of 
practice in standard organic chemical 
methods are not brushed aside in a 
day. It is still true that most of the 
practical results of 1944 come from 
straight chemical experiments in glass 
vessels of the organic laboratory, fol- 


Silica Detected 


> New piscovertes that help prevent 
turbine failures caused by silica de- 
posits from high-pressure steam are 
credited to Prof. Frederick G. Straub, 
of the Department of Chemical Engi- 
neering at the University of I!linois. 


The installation of high-pressure 
turbines in power plants has resulted 
in a serious problem of hard silica de- 
posits, which analysis shows to be 
almost pure quartz. These steam tur- 
bines, working in tandem with high- 
pressure units, cake up with silica so 
rapidly as to result in a 30 per cent loss 
in efficiency in four months. Decreased 
turbine efficiency, lost time, and the 
cost of overhauling the equipment has 
meant an annual loss of thousands of 
dollars to power plants. 

The cause of the deposits, it was 
learned, is the silicates in the boiler 


lowed by analysis and reasoning just 
as Justis von Liebig reasoned in 1844. 
But we know a far greater number of 
standard reactions, and more tech- 
nique, than the skillful Liebig. There 
is still no royal road to the structural 
formula. 


in Boiler Steam 


water, which under high heat and 
pressure form silicic acid. This acid is 
vaporized and passed into the tur- 
bines. At the low-pressure end of the 
steam turbine the vapor precipitates 
into a solid crystalline mass, which 
sticks to the walls. 


Mr. Straub, in collaboration with 
Hilary A. Grabowski, developed a 
method for quickly analyzing high- 
pressure steam for its silica content. 
It is possible to detect the presence of 
silicates in quantities as low as one 
hundredth of one part per million. If 
the analysis indicates the presence of 
silica in the boiler steam in sufficient 
quantity to cause trouble, previously 
developed methods are used to reduce 
the silica content. Where the silica is 
less than one-tenth of one part per 
million, little trouble is experienced. 


Simple Sugars From Wood 


® SIMPLE SUGARS, some of 
which may be fermented to produce 
industrial ethyl alcohol, are obtained 
from the cellulose and hemicellulose 
in wood through hydrolysis by the 
action of dilute sulfuric acid, Dr. 
Elwin E. Harris, Dr. Edward Beg- 
linger, Dr. George J. Hajny and Dr. 
E. C. Sherrard, of the federal gov- 
ernment Forest Products Laboratory, 
Madison, Wis., have reported. 
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The hydrolysis proceeds slowly 
and the simple sugars decompose 
readily, they said, making it neces 
sary to remove the sugars as rapidly 
as possible after they are formed 
Millwaste from 12 varieties of soft 
woods, four varieties of hardwoods, 
and the residue from the solvent ex 
traction of longleaf pine stumps have 
been hydrolyzed by them in a pilot 
plant in 400-pound charges. 
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Development of X-Ray Diffraction 
Method Portrays Chemical Structure 


Pictures Show Atoms In Molecules 


> Motecuzgs, which nobody has ever 
seen because they are too small, now 
sit for their portrait at the will of 
chemical experimenters. 


The Kodak Research Laboratories 
have worked out a method of depict- 
ing molecules, magnified a hundred 
million or more times to show the 
arr: ay oe of atoms within the mole- 
cule. A picture of a molecule of hexa- 
adiheennen, a coal tar derivative, 
has been made. 


Although this molecule is of known 
structure, the researchers who evolved 
the method expect the technique to 
be instrumental in providing knowl- 
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edge of molecules whose structure is 
not yet known. 


The system underlying the method 
of making pictures of molecules was 
originally proposed by Sir Lawrence 
Bragg, British physicist. The Kodak 
Research Laboratories have developed 
the Bragg system to a degree of accura- 
cy and workability making it directly 
useful for future chemical research. 

The picture of the hexamethy!ben- 
zene molecule shows twelve round 
black shadows spaced in a regular 
design of two concentric circles and 
looking entirely like the molecular pat- 
terns in drawings and models made by 
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chemists from theoretical conjectures 
about molecules. The black objects are 
carbon atoms. 


Three hydrogen atoms are known 
to cling to each of the six carbon atoms 
of the outer ring, but those do not ap- 
pear in the picture . . . for the reason 
that hydrogen atoms are so light in 
weight, containing so few electrons, 
that they did not record in the picture. 
The hexamethylbenzene molecule is 
about one forty-millionth of an inch 
in size. 

Depicting a molecule is many de- 
grees removed from the simplicity of 
taking a picture and then making an 
enlargement from the negative; but 
the technique bears a general resem- 
blance to the negative and positive 
stages of ordinary photography. 


The equivalent of the negative stage 
is a picture made by X-ray diffraction, 
in which on an extremely small scale 
the pattern of reflection of X-rays by 
the atoms is recorded. The equivalent 
of the positive stage is a composite 
print made through many different 
films containing previously prepared 
patterns of parallel bands of various 
widths and spacings and orientations. 


New Chemicals 


> Syntuesis of new arsenic-containing 
chemicals that may prove effective as 
remedies against disease is under way 
in the organic chemical laboratories of 
Columbia University by Prof. Marston 
T. Bogert and Prof. William C. Stick- 
ler. 

The chemicals are known as guani- 


Thinking back from the second 
stage to the first, the band designs are 
prepared from mathematical calcula- 
tions connected with the wave theory 
of light. The first stage, the X-ray- 
diffraction photograph of the crystal 
containing the molecule, provides in- 
formation governing the selection and 
exposure of the parellel-band photo- 
graphs. 

The new method will eliminate 
week of tedious and complicated cal- 
culation previously necessary to obtain 
information equivalent to that shown 
in the photographs. 

A close relationship exists between 
the electron density in the atoms of a 
molecule photographed and the photo- 
graphic density of the corresponding 
picture. Although the finished picture 
is not a simple print through a nega- 
tive, the mathematical steps involved 
in deducing from the X-ray photo- 
graph the information about the band 
patterns to use, and the exposure times 
through each, satisfy rigorously the 
laws of physics. The result obtained 
can therefore truly be said to be a 
“picture” of the actual structure of a 
molecule. 


A gainst Disease 


dino arsenicals. They are related to 
another group of arsenicals which in- 
cludes carbarsone, used in treating 
amebic dysentery. The guanidine part 
of the new group may be recognized 
by the layman who remembers that 
one member of the sulfa drug family 
is sulfaguanidine. 


Arizona leads the United States in copper production and has 


done so for 34 years. 
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>» NOT A LEAK!—This is friendly, fire-smothering carbon dioxide gas pour- 
ing out of ceiling nozzles to protect precious fur coats hanging in a storage 
vault. It is released automatically from high-pressure storage cylinders when 
the first warning drift of heated air touches a special heat detector. Walter 
Kidde & Co., who designed this newest protection for the minks and sables 
which are not easily replaced today, have also harnessed the same gas for use 
as a fire-extinguisher in planes, ships, and tanks, and to inflate rubber life- 


rafts and lifebelts. 
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> PREVENTS 
SPROUTS—The 
potatoes at the left 
have no sprouts 
though they were 
stored for a 
month. They were 
treated with the 
methyl ester of 
alpha-naphtha- 
leneacetic acid. 
The potatoes at the 
right were not 
treated. See page 


forty-five 
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Sulfite Waste Liquor Helps Recover Proteins 


> ON THE TRAIL of new sources of pro- 
teins, research chemists have dug into 
the scrap pile of chicken feathers, 
broken down the whites of eggs, and 
synthesized urea tablets for cattle feed. 


Now they are hoarding the wheat 
mashes left over from the fermenta- 
tion of alcohol. A new method of re- 


Farber, Gertrude D. Maengwypn. 
Davies, and Arthur L. Schade, of the 
Overly Biochemical Research Founda. 
tion, Inc., New York City. 

The sulfite waste liquor will recover 
85 to 90 per cent of the protein con- 
tent, which may be used as a cattle 
feed supplement. The process would 
reduce the amount of wastes from 


covering the protein content of these 
wastes by use of sulfite waste liquor 
makes this profitable. It has been de- 
vised by James S. Wallerstein, Eduard 


fermentation industries and decrease 
stream pollution. The protein precipi- 
tation is done by the lignin content of 
the sulfite liquor. 
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The Activities of Sctence Service 


are directed toward presenting science in all its aspects to the people 
of the world. Through newspapers, radio, magazines, experimental 
kits and other media, science is interpreted and diffused. 


For Individuals: 


SCIENCE NEWS LETTER (weekly) 
summarizes the march of science for 
scientists and non-scientists alike. This 
unusual magazine-style report brings 
you the newest information on changes 
and progress in all fields of science and 
invention, reporting meetings, summar- 
izing journal articles and reviewing 
books. $5 a year. 


OVERSEAS SCIENCE NEWS LET- 
TER (monthly) takes the latest in sci- 
ence to our fighting men overseas and 
to scientific good neighbors in foreign 
lands. Offset printed on thin paper in 
reduced size, it is sent to U.S. fighters 
by first class mail for $1.25 per year. 


THINGS of science (monthly) con- 
sists of a box or bulky envelope of 
science exhibits and experimental ma- 
terials. These new or unusual, natural 
or fabricated products are accompanied 
by complete explanations, suggested 
experiments and museum-style legend 
cards for each specimen included in the 
unit. $4 per year, 50 cents a unit. 


CHEMISTRY (monthly) presents the 
background and currert progress of a 
great and important field of science, in 
attractive pocket-sized format. Illus- 
trated, with entertaining features that 
aid the student. The latest of Science 
Service publications. $2.50 per year. 


For Newspapers: 


NEWS AND FEATURE SERVICES 
that provide daily newspapers and other 
publications with complete, authorita- 
tive and interesting coverage of all 
advances of science. Daily mailings, 
weekly science page, health column, 
star maps, etc., are serviced. 


For Groups: 


SCIENCE CLUBS OF AMERICA, ad- 
ministered by Science Service, brings 
together and provides material for over 
6000 clubs in secondary schools and else- 
where, conducts the annual Science 
Talent Search, and stimulates study and 
research by boys and girls as a hobby 
activity. Affiliation is free. 


SCIENCE SERVICE is the endowed, non-profit institution for the 


popularization of science, incorporated and established in 1921. 


Board of Trustees —Nominated 
by the American Association for the 
Advancement of Science: Edwin G. 
Conklin, American Philosophical So- 
ciety; Otis W. Caldwell, Boyce Thomp- 
son Institute for Plant Research: Henry 

Ward, University of Illinois. Nom- 
tated by the National Academy of 
Sciences: Harlow Shapley, Harvard 
College Observatory; Warren H. Lewis, 
Wistar Institute; R. A. Millikan, Cali- 
fornia Institute of Technology. Nomin- 
cted by the National Research Council: 
C.G. Abbott, SmithsonianInstitution; 
Hugh S. Taylor, Princeton University; 
Ross G. Harrison, Yale University. 
Nominated by the Journalistic Profes- 
son: A. H. Kirchhofer, Buffalo Even- 
ing News; Neil H. Swanson, Executive 
Editor, Sun Papers; O. W. Riegel, 
Washington & Lee School cf Journal- 
im.Nominated by the E. W. Scripps 
Estate: Max B. Cook, Scripps Howard 
Newspapers; H. L. Smithton, Executive 
Agent of E. W. Scripps Trust; Frank R. 
Ford, Evansville Press. 
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National Headquarters: 
1719 N Street, N.W. 
Washington 6, D. C. 








Every month our members get an unusual 
box or bulky envelope containing scientific 
material — novel, intriguing, surprising. 


Month after month . . . THINGS of science 
have come to members. For example: 


Optics Bi-Metallic Indicators Salt Insects War Rubber 
Synthetic New Fabrics Fern Fossils Transparent Cork Glass Fiber 
Rubber Whey Candy Seeds Packaging Rayon Dehydrated 
Plastics Meteorite Sulfur Casein Prince Food 
Strategic Plant Treated Plywood Rupert’s Spice 
Minerals Hormones “Wood Oil Seeds Drops b 
Bread Fire Psy- and Cloth Rubber 
Vitamins chology Unusual Felt Plants 
Finger- Mineral Buoyant Paper Material Plastic 
printing Optics Fiberglas Coins Detecting Pilot Aids 
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You are invited to join our group 

for a trial membership of six months. 

To you we shall each month dispatch 

a unit of scientific material, unusual, 

intriguing, surprising. With each 

unit will come a brief, clear, Mem- 

bers’ Bulletin explaining the con- 

tents. For each separate exhibit in 

each unit there will be a museum- 

style legend card. 
Since this is a non-profit organiza- 

tion, operated as a public service by 

SCIENCE SERVICE, the member- 

ship charge has been set at $2 for the 

six months’ trial. To those who send 

us the Application Form immedi- 

ately we shall send a GIFT UNIT 

in appreciation for their prompt ac- ii Fok eyo 

ceptance of this invitation. PRT eee ee “ad 
We recommend that you send us | 

your Application for trial member- s 

ship now because when a total of 


1,500 additional friends of science © Experiment on magnetism per- 
have joined, the roster will have to formed with Things lodestone. 


be closed. Please send your Application with remittance of $2 to THINGS 


of science, Science Service Building, 1719 N Street, N.W., Washington 6, 
D.C. 


To 
Things of science, 1719 N St., N. W., 


= oo 


Washington 6, D. C. 


Please enroll me for Membership, sending me the current 
unit right away, the other units to come each month—a total of six 
monthly units of THINGS of science, all sent postpaid, for which I 
enclose $2. And send me, free, the Gift Unit offered in appreciation for 
my prompt acceptance of your invitation. 


Name 





Street Address_ 





Cty and State 
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to enjoy and study 


At only 25 cents each, these Science Service books, published in 

cooperation with the Infantry Journal, are important additions to 
your reading table. You'll find them ample texts for classes and 
study groups. 


FUNDAMENTALS OF MECHANICS tells the principles and practice o 
our mechanical world in simple, understandable language, with 145 illus- 
trations, both vivid photographs and clear diagrams. Written by Dr. 
Morton Mott-Smith and Marjorie Van de Water, Science Service staff 
writers, it contains 40 ample chapters covering the full scope of the me- 
chanics portion of physics. Based on the official outline of the War Depart- 
ment, it is unusually interesting reading as well as an adequate text. 188 
pages. Paper covers, 25c. 


FUNDAMENTALS OF ELECTRICITY takes a tough subject and makes it 
clear, through the writing of Dr. Morton Mott-Smith, with the collabora- 
tion of the Science Service staff. The 44 photographs and 41 drawings, the 
suggested reading and experiments, the questions, all combine with the 
text to make this course of 40 lessons valuable. It is based on an official 
outline of the War Department. It takes up magnetism, static electricity, 
condensers, volts and amperes, storage batteries, electro-magnetism, elec- 
tric heat and light, induced currents, electric generators, transformers, 
induction coils, telephones, current rectifiers and other subjects. 125 pages. 
Paper covers, 25c. 


SCIENCE FROM SHIPBOARD is a book of information on the varied life 
of the sea. Prepared by nineteen scientist-writers and artists, it gives its 
knowledge simply and directly on such subjects as wind, waves and 
weather; whales, porpoises and other smaller fish; oceanic birds; time, the 
calendar and the sun dial; stars, moon, sun and navigation; ships, shore 
lines and ocean islands. Illustrated with 138 drawings, charts, and graphs. 
Indexed. 268 pages. $1.50. In paper covers, 25c. 


PSYCHOLOGY FOR THE FIGHTING MAN was prepared by a Com- 


mittee of the National Research Council with the collaboration of Science ju 


Service. Over fifty scientists, scientist-writers and Army and Navy psy- 


chologists codperated to write chapters on fear, morale, camouflage, seeing “= 


at night, food, sex, rumor, mobs, and panics, to mention a few. It is written 
for the individual who wants to know his own physical and mental limi- 
tations and possibilities. Illustrated with 48 photographs, drawings, charts 
and graphs. Indexed. 456 pages. Paper covers, 25c. Cloth covers, $1.50. 


Order, post paid, from 
SCIENCE SERVICE, 1719 N St., N.W., Washington 6, D. C. 





